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Annotatsiya. Ushbu ishda marganes (I1) xlorid va ketoprofenning kaliyli tuzi
asosida yangi kompleks birikma sintez gilingan. Dastlabki reagentlar 1:4 mol
nisbatda olindi va kompleks hosil bo‘lishi o‘rganildi. Olingan birikmaning tarkibi,
tuzilishi va xossalarini aniglash uchun element tahlili, infragizil (1Q)
spektroskopiya, rentgenfazaviy tahlil va termik tahlil usullaridan foydalanilgan.
Tahlil natijalari asosida markaziy Mn (11) atomining koordinatsion soni 6 ga teng
ekanligi aniglandi. Olingan natijalar marganes komplekslarining tuzilishi va
xossalarini yanada chuqurroq o‘rganish uchun asos bo‘lib xizmat qiladi.

Kalit so‘zlar: marganes (I1) xlorid, ketoprofen, kompleks birikma, sintez,
infraqizil spektroskopiya, rentgenfazaviy tahlil, element tahlil, termik tahlil,
koordinatsion son.

AHHoTanus. B 1anHoit paboTe CMHTE3MPOBAaHO HOBOE KOMIUIEKCHOE COeIMHEHUE
Ha ocHoBe xyiopuna mapranna () u xkanmeBoit conmu ketonpodena. Mcxomubie
peareHThl Opald B MOJIBHOM COOTHOIIEHWU 1:4 u wu3ydaiu oOpa3oBaHHE
KoMIuiekca. Jlig ompeneneHusi cocTaBa, CTPYKTYpPbl M CBOWCTB IOJYYEHHOIO
COCIMHEHUS MCTIOJIh30BAUCh METOJBI DJIEMEHTHOTO aHaiu3a, WHpaKpacHOM
(MK) cnexTpockonuu, peHTTeHO()a30BOTO aHAIM3a U TEPMHUUECKOro ananus3a. [1o
pe3yJibTaTaM  aHajiu3a  yCTAHOBJEHO, YTO  KOOPJIHWHAIIMOHHOE  YHUCIIO
neHtpaibHoro aroma Mn (Il) paBHo 6. IloayueHHBIE pe3yabTaThl CIy)KaT
OCHOBOM Jyisi Oosee riayOOKOro M3y4YeHHUs CTPYKTYpPhl M CBOMCTB KOMILIEKCOB
Maprasua.
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Knrwouesvie cnosa: xnopuo mapeanya (11), xemonpogen, xomniexcroe
coeOuHeHue, cummes, UHPPAKPACHAS CNEKMPOCKONUS, PeHmeeHopa308blil
AHANU3, DIEMEHMHBI AHANU3, MEPMUYECKUL AHATU3, KOOPOUHAYUOHHOE YUC]IO.

Abstract. In this work, a new complex compound was synthesized based on
manganese (I1) chloride and the potassium salt of ketoprofen. The initial reagents
were taken in a molar ratio of 1:4 and the formation of the complex was studied.
To determine the composition, structure, and properties of the obtained
compound, methods of elemental analysis, infrared (IR) spectroscopy, X-ray
phase analysis, and thermal analysis were used. Based on the analysis results, it
was established that the coordination number of the central Mn (I1) atom is 6. The
obtained results serve as a basis for a more in-depth study of the structure and
properties of manganese complexes.

Keywords: manganese (II) chloride, ketoprofen, complex compound,
synthesis, infrared spectroscopy, X-ray phase analysis, elemental analysis,
thermal analysis, coordination number.

Introduction

Non-steroidal anti-inflammatory drugs are widely used in the treatment of
inflammatory diseases, and their mechanism of action is mainly related to the inhibition
of the cyclooxygenase-2 (COG-2) enzyme. Experimental and epidemiological studies
have shown that nonsteroidal agents are of great importance in the prevention of colon
cancer [1-3]. Their anti-tumor or anti-cancer pharmacological effect is likely due to
their suppression of cyclooxygenase-2 production in the body, as the prostaglandins
they produce can enhance tumor invasiveness, angiogenesis, and cancer development
[4-7]. Inhibition of COG-2 can stop carcinogenesis, prevent the development of cancer,
and reverse advanced cancer.

However, there is no direct correlation between the inhibitory power of COG-2 and
the anti-tumor effect of nonsteroidal substances. Analogs obtained from some COG-2
inhibitors, but not possessing COG-2 inhibition, also continue to exert a strong
antitumor effect. Although the mechanism of anti-tumor action of COG-2 inhibitors
remains controversial to this day, some non-steroidal drugs have been evaluated in
preclinical and clinical studies as anti-tumor drugs either independently or in
combination with other chemotherapeutic agents.

Manganese (1) ions can form various complex compounds with organic ligands.
Their structure and properties play an important role in various biological and
pharmaceutical processes. Ketoprofen is a non-steroidal anti-inflammatory drug whose
complexes with metal ions occupy an important place in terms of pharmacological
activity. In this work, a complex based on Mn (Il) chloride and ketoprofen was
synthesized and its properties were investigated.

Research Methodology


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. FEBRUARY, 2025-2. ISSN 2181-9750

The following reagents were used in the synthesis process: manganese (1)
chloride tetrahydrate (MnCl,-4H,0), ketoprofen (CisH1403), potassium hydroxide,
ethanol, distilled water.

1. HKet + KOH = KKet = H,0

2. MnCly+4KKet ——=

0—C—CH HC—C—0

I-{—(‘) CH; J:H_4 El)—E{

Complex synthesis: 0.04 mol of ketoprofen solution in 20 ml of ethanol was poured
over with 0.004 mol of KOH solution and ketoprofen potassium salt was obtained [8].
In another vessel, 0.01 mol of manganese (1) chloride tetrahydrate was dissolved in 20
ml of water. Both solutions were mixed, and their composition was reduced to a slightly
alkaline environment. This mixture was reacted at a temperature of 50 °C for 3-4 hours
In a magnetic stirrer. The resulting precipitate was filtered and washed with ethanol.
The resulting solid substance was dried at room temperature [9]. The output of products
was 79%.

Elemental analysis was conducted to determine the composition of the synthesized
complex compound. The obtained research results were compared with the
theoretically calculated ones (Table 1).

Table 1. Elemental analysis of synthesized compounds.

KKet Ka[MnCl,(Ket)4]

Calculated Found Calculated Found
K 13.35 13.33 12.05 12.03
Mn - - 4.25 421
C 65.75 65.79 59.35 59.29
Cl - - 5.48 5.42
(@] 16.44 16.49 14.84 14.92

f(?r;c:ﬁ?a C16H1303K MnK4Cg4012H52Cl>
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Analysis and Results

To determine the structure of the synthesized complex compound, the IR spectra of
potassium ketoprofen and the complex compound were compared, and changes in the
main functional groups were analyzed. Ketoprofen is an organic substance whose main
functional groups are carbonyl (C=0, carboxylate group, and ketone), OH (carboxylate
group), aromatic C=C, C-H and main peaks 3441-3038 cm! OH deformation
(carboxylate group), 1737 cm™ ketone (C=0), 1697-1608 cm™* carboxylate (COOH)
and aromatic C=C, 1460-1387 cm* CH3 and CH>, 1161-1040 cm™* C-O deformation
[10-12] (carboxylate group) (see in Figure 1(a)).
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Figure 1. IR spectra of ketoprofen (a), potassium ketoprofen (b), and complex compounds (c).

The main vibrational frequencies in the infrared (IR) spectrum of potassium ketoprofen

are: 1701 and 1655 cm™ - carbonic stretching vibrations of the ketone group, 1545

http://khorezmscience.uz 7
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cm™! - asymmetric carboxylate vibration, and 1422 - 1386 cm™!' - symmetric
carboxylate vibrations. These frequencies play an important role in determining the
functional groups of potassium ketoprofen and assessing their interaction with metal
ions (as given in Figure 1 (b)).

The main changes in the IR spectrum of the synthesized complex compound are: the
deformation vibration frequency of OH (3441 cm™!) decreased or disappeared. The
formation of new lines in the range of 250-350 cm™! indicates Mn-Cl bonding. This is
confirmed by deprotonation and complex formation. The ketone peak (C=0) shifted
from 1737 cm'to 1723 cm™!. This indicates a spectral change in ketoprofen under the
influence of coordination. The difference (Av) between the asymmetric and symmetric
frequencies of COO— (1619 cm™! and 1184 cm™!) allows us to determine the type of
metal-ligand bond. New peaks appeared in the range of 500-600 cm™!. This indicates
the formation of Mn-O bonds. While ketoprofen is in a free state, OH and carbonyl
groups (COOH, C=0) have distinct spectral peaks (see in Figure 1(c)). In the IR spectra
of potassium ketoprofen and complex compounds, the intensity of these peaks is
significantly reduced. The type of bond can be determined by Av (vas - vs): If Av > 200
cm!, then it is a monodentate coordination; if Av < 200 cm™!, potassium ketoprofen
forms a bidentate or bridge compound with manganese (I1) chloride [13].

Oscillation of asymmetric stretching (vas COO-): = 1619 cm™

Oscillation of symmetrical stretching (vs COO—): = 1184 cm™

AV = vy - vs = 1619 - 1184 =235cm™.

In our calculations, Av = 235 cm™. This indicates that it is a monodentate
coordination.

To prove the individuality of the crystal lattices of ketoprofen, potassium ketoprofen,
and the complex compound, an X-ray phase analysis of the initial substances and the
synthesized coordination compounds was conducted, and diffractograms were
compared (Figure 2).

1200

‘f\lll

— 1 ketoprof . x
—— 2 HKketoprofen-few
—— 3 HnMet =y

1000

800

600

Intensity (arb. units)

400

200

0 10 Zb 36 40 50
26 (9
Figure 2. Comparative radiographs of ketoprofen (1), potassium ketoprofen (2), and complex
compound (3).
It can be seen that ketoprofen has distinct diffraction peaks, confirming its crystalline

structure. Compared to ketoprofen, the peaks of potassium ketoprofen have undergone
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changes, but it also remains crystalline. The peaks are slightly displaced and some
intensities are reduced, which may be related to the change in lattice parameters as a
result of ion exchange. When a complex is formed, new diffraction peaks appear,
indicating the formation of a new crystalline phase. The main peaks differ from the
previous ones, indicating a structural change resulting from complex formation [14-
15].

The thermogram in Figure 3 reflects the results of the thermal analysis of the
complex compound obtained on the basis of manganese (Il) chloride and potassium
ketoprofen. The graph shows the results of TG (thermogravimetric), TG (differential
thermogravimetry), and DTA (differential thermal analysis) [16-18].

Sample Temperature (*C)
HeatFlow (V)

2 4 4] =] m 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 5A
Time trin) &

Figure 3. Derivatogram of a complex compound.

In the range of 100-150 °C, a small amount of mass loss is observed, which indicates
the evaporation of water or crystal hydrates. In the range of 250-400 °C, the main
decomposition process occurs, which indicates the decomposition of the organic part
of the complex. Above 450 °C, final decomposition occurs, and the mass remains
almost unchanged, indicating the formation of a solid residue (e.g., oxide or salt).
According to the results of DTG (Differential Thermogravimetry), there are several
distinct peaks on the DTG curve, which indicate the main stages of mass loss. The
largest DTG peaks are observed in the range of 300-350 °C, indicating that this is the
main thermal decay process. According to the DTA (Differential Thermal Analysis)
analysis, exothermic and endothermic processes are observed on the DTA curve. There
Is an endothermic peak around 150 °C, which may indicate the release of water or other
volatile substances. In the range of 250-400 °C, there are several exothermic peaks,
which may be associated with the oxidation and decomposition of organic parts. The
final exothermic peak is observed at a temperature above 450 °C, indicating the final
decomposition of the residual substance.

Conclusions
The obtained results confirm the formation of a new complex compound based on
Mn (I1) chloride and the potassium salt of ketoprofen. The complex was synthesized in
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a 1:4 ratio and its composition was studied using elemental analysis, IR, and X-ray
phase analysis methods. According to the IR spectrum analysis results, the ketone
group of potassium ketoprofen participated in complex formation with the Mn (I1)
atom. This is confirmed by the results of the X-ray phase analysis, i.e., a new crystalline
phase of the complex is observed. The thermal stability limit of the complex reaches
approximately 250 °C. After 300 °C, the main part of the complex decomposes and
loses its stability. After 450 °C, a solid residue forms and significant changes in the
substance cease. In the resulting complex, the Mn (Il) atom has a coordination number
of 6 and forms a stable structure through carboxylate ligands. These results can serve
as an important basis for studying the possibilities of using the complex in
pharmaceutical and catalytic fields in the future.
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Annotatsiya. Ushbu magolada oxakli xom ashyolarni majburiy karbonlashtirish
jarayonining karbonat angidrid bosimiga bog‘ligligi o‘rganilgan. Laboratoriya
maxsus qurilmasida majburiy karbonlashtirish jarayoni orgali qurilish materiallari
ishlab chigarishda 15 % namligi bo‘lgan namunalarni 0,6 MPa bosimda Ca(OH);
ning CaCO; ga aylanishi ya’ni karbonizatsiya darajasi 75-80% ni tashkil gilishiga
doir ma’lumotlar bayon gilingan. Bu jarayonda oxakli chigindilarni gayta ishlash,
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SO: ni kamaytirish va iqtisodiy jihatdan foydali qimmatli materiallar ishlab
chigarish uchun tavsiyalar berilgan.

Kalit so‘zlar: Karbonat angidrid, kalsiy karbonat, oxak chang, bosim,
harorat, qurilish materiallari.

AnHOTanus. B cTaThe ucciaenoBanue 3aBUCUMOCTH MPOIEcca MPUHYIUTEIbHOM
KapOOHM3AllMM U3BECTKOBOTO ChIpa OT JaBlieHUs yriekucioro raza. C
UCII0JIb30BAaHUEM JTA00PATOPHOM CTIeIMAIbHON YCTAHOBKHU NIPUBEICHBI JaHHBIC B
npoliecce MPUHYAUTEIbHON KapOOHU3aLUU JJIsi CTPOUTENIbHBIX MaTEpHUaliOB C
oOpasuamu BinaxHoct 15% mnpu npasnennun 0,6 MIla, roe B pe3ynbrare
npespamieanst Ca(OH): B CaCOs mocturanack creneHb kapoonuzamuu 75-80%.
B mrare Taxke maHbl peKOMEHIAIMU IO MepepaboTKe OTXOI0B, COKPAIIECHUIO
BBIOpOCcOB CO2 U MONTYYEHUIO SKOJOTHYECKHA YUCTHIX, SKOHOMUYECKH BBITOTHBIX
MaTepHuaoB.

Knioueevie cnosa: Yenexucnvui 2as, kapbonammuvie  006pa306aHus,
U38ECMKOBAsL NbLIb, OABIeHUe, MeMNepamypa, CmpoumenbHbvle Mamepuabol.

Abstract. This article investigates the dependence of the forced carbonation
process of lime-based raw materials on the carbon dioxide pressure. Using a
laboratory special apparatus, data are presented on the forced carbonation process
for producing construction materials from samples with 15% moisture content at
a pressure of 0,6 MPa, where the transformation of Ca(OH): to CaCOs resulted in
a carbonation degree of 75-80%. The article also provides recommendations for
the recycling of waste, reduction of CO2 emissions, and the production of valuable
materials that are economically beneficial.

Keywords: Carbon dioxide, calcium carbonate, lime dust, pressure,
temperature, construction materials.

Introduction

The development of the industry has brought not only great convenience to human
life but also caused many environmental problems. From the ground disposal of fossil
fuels a sharp increase in greenhouse gas emissions in processes such as reprocessing
and incineration can lead to a significant increase in climate change temperature rise.
Scientific sources say that more than 35 billion tons of greenhouse gases are emitted
into the atmosphere worldwide every year, and this is increasing every day. Among all
greenhouse gases, CO; is the largest in size, is about 74 % [1-3].

Another environmental problem caused by the commissioning of manufacturing
plants in the chemical industry is the gradual increase in solid waste generated in the
production process. According to statistics in scientific sources, the accumulation of
solid waste exceeded 60 billion tons, which led to huge waste disposal costs and high
landfill area occupancy [4].

In recent times, the issue of saving natural resources and reducing the level of
atmospheric pollution from various man-made emissions has become more urgent. An
analysis of the state of the problem shows that much of industrial production is
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characterized by low utilization of waste, which leads to an increase in the area of
solid waste landfills. There are several large industrial enterprises on the territory of
the Republic that contribute to the formation of anthropogenic changes in the region
by releasing thousands of tons of waste and harmful substances into the atmosphere
every year.

The manufacture of soda calcinated is no exception. The chemical process for the
production of calcinated soda using ammonia technology is based on five reactions,
one of which is the production of calcium oxide and carbon dioxide by burning calcium
carbonate in lime furnaces [5-7]. For further use, the carbon dioxide purification results
from obtaining a by-product such as lime dust, which is distinguished by low activity
and high content of calcium carbonate mixture. The reason for its partial sale can be
viewed as less active lime. However, this does not allow us to avoid the possibility of
this by-product accumulating in landfills and the negative impact on the environment.
The solid and liquid waste from the enterprise contains calcium compounds, which are
discharged into the vicinity of the plant in large quantities. We can see from scientific
literature and articles that scientists of our republic have conducted a number of
scientific research works on the disposal of this type of waste. We analysed the amount
of calcium oxides in the waste of the soda factory and conducted scientific research on
the possibilities of producing new types of building materials by means of its forced
carbonization.

Forced carbonization is an active solidification process that allows obtaining
materials with high physical and mechanical properties in a short time (1-3 hours) [8-
10]. However, issues related to increasing the efficiency of the production technology
of artificially carbonated building materials and products are of scientific and practical
interest.

Therefore, the treatment of solid waste with carbonate and its subsequent application
in cement-based materials requires not only large amounts of CO; and prevents the
accumulation of excess waste while mastering [11]. Ongoing research on solid waste
carbonization focuses mainly on steel slurries, furnace slurries, fly ashes and their
carbonation recycling [12]. But to make these processes happen, the CO needs to, Very
little research has been done on the kinetics of quantity, intensity, and pressure. This
research work attempts to elucidate these problems. The mechanism of the carbon
reaction in calcium-containing materials is reviewed, the results of the research on the
methods used to improve the level of carbonation are presented to absorb CO,. The
purpose of this article is to apply the kinetics of forced carbonization of calcium waste
to the application of effective technologies and CO; to contribute to the reduction of
the population.

Based on our previous work [13], it was possible to determine the laws of exposure
of carbon dioxide quantities to the forced carbonization process of ecosystems, as well
as the dependence of the carbonization rate of semi-dry-pressed samples on the amount
of CO; and other technological factors. Since it is most convenient to pressure
regulation and control of the carbon dioxide content in the reactor where forced
carbonization occurs, the study of the carbonization process of the lime system was
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carried out by conducting laboratory experimental studies of the carbonization
hardening of lime-based system samples under specially created conditions at different
CO, pressures.

In the work, a mortar cast of 0,5-1 mm was used, which is used in the process of
burning the oak stone. Lime dust has the following indicators; 69 per cent; Drain time
— 110 s; The extinguishing temperature is 98 °C.

The raw material obtained for the experiment was first quenched under normal
conditions to determine the physicochemical properties of lime dust. In order to remove
unquenchable, grain-shaped mixtures, the product holes were passed through a sieve
of 1,25 mm and dried to a constant mass at a temperature of 110 °C. This
disambiguation page lists articles associated with the title Disambiguation.

Table 1. Chemical composition of quenched lime dust.
SiO2 | Al,O3 | FeoO3 | FEO | CaO | KoO | Na2O | SO3 | CO2 | HO | KKM | X
210 ] 137 | 0,38 | 0,05| 7169 | 0,26 | 0,08 | 0,15 | 3,73 | 20,33 | 24,05 | 100

The rate of conversion of Ca(OH), to CaCOj; or the carbonization rate of lime was
determined in accordance with the chemical equation of the reaction during its
transition to CaCO; by the ratio of the mass of calcium hydroxide to the theoretical

increase of Ca(OH),:
Ca(OH), +CO, + H,0 = CaCO, +2H,0 (1)
Am,;,
o= ' » 100 % . (2)
1.351'm

Cal 8 by

where the increase in the mass of the lime sample at any point in the time of Am-
carbonization is g; the coefficient that takes into account the change in the mass of the
system at 100% rotation of 1,351-Ca(OH), to CaCOs; m Ca(OH), is the mass of
Ca(OH); in the sample, g.

Research was carried out on lime powder added samples-semi-dry pressing
cylinders with a diameter of 40 mm. In the preparation of test samples, lime sample
was 20 g, press pressure 10 MPa. Disambiguation pages with short descriptions the
initial water content of the lime dust supplemented samples in the experiment was 5 to
15%. Carbonization of samples was carried out at 100% of carbon dioxide
concentration medium at varying temperatures of 25 °C, 50 °C, and 100 °C and at
various CO; pressures. Carbon dioxide pressure values varied over a wide range: from
vacuum pressure (about 0,1 MPa) to overpressure (up to 0,6 MPa).

Kabel (disambiguation), according to the chemical equation (1) of calcium
hydroxide carbonization, 1 mol of CO; is needed to convert 1 mol of Ca(OH), to
calcium carbonate. Therefore, the carbonization rate of the lime can be controlled by
the amount of carbon dioxide supplied to the carbonization reactor. However,
according to the literature data [14, 15], absolute carbonization of Ca(OH), is almost
impossible, since a low-permeability barrier layer is formed on the surface of calcium
hydroxide particles consisting of saturated aqueous solutions (various hydrocarbonates
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and calcium carbonates) of solid carbonization products-calcium carbonate and
carbonization intermediate products.

Nevertheless, by controlling the reactor volume and the amount of calcium
hydroxide involved in the carbonization reaction, it is theoretically possible to calculate
the pressure providing the amount of CO, in the reactor for the complete conversion of
Ca(OH); into CaCOs. Corresponding calculations were carried out, taking into account
the conditions of laboratory tests for forced carbonization hardening of lime samples -
semi-dry pressing cylinders. The results are presented in Table 2. The size of the
laboratory carbonization chamber was 248,64 cm?, the sample size was 20,205 cm?,
the porosity of the sample was 50%, the Ca(OH), content in the sample was 0,2226
moles.

Table 2. Calculation of the CO- content and quantity of lime samples at different pressures and forced
carbonization temperatures relative to Ca(OH)2 in a laboratory carbonization chamber.

In Sarara, CO2 CO2 gas CO2 mass The amount of | CO2/ Ca(OH)2
Achi/Sec pressure, density, camera, m CO2 in the ratio, mol/mol
MPa kg/m3 chamber, the
guantity
25 0,1 1,841 0,4383 0,0100 0,0449
0,3 2,789 0,8765 0,0188 0,0844
0,4 6,444 1,5339 0,0322 0,1446
0,5 9,206 2,1911 0,0489 0,2196
0,6 10,102 3,1012 0,0512 0,2300
50 0,1 1,722 0,4189 0,0095 0,0426
0,3 4,103 0,7996 0,0189 0,0849
0,4 6,025 1,4139 0,0312 0,1401
0,5 8,608 2,0690 0,0441 0,1981
0,6 9,912 3,3122 0,0532 0,2389
70 0,1 1,616 0,3748 0,0089 0,0399
0,3 3,233 0,7780 0,0165 0,0741
0,4 5,657 1,3544 0,0306 0,1374
0,5 6,989 1,8989 0,0412 0,1850
0,6 8,082 2,8936 0,0532 0,2389
6 86,329 23,4543 0,4684 2,1034

Table 2 shows that when the pressure rises to 0,6 MPa, the amount of CO; in the
chamber increases, which is not enough to completely convert Ca(OH), to CaCOs.
With an increase in temperature, the carbon dioxide content in the carbonization
chamber decreases. Disambiguation pages with short descriptions, a gas with such
properties can be available at a pressure of 6 MPa and a temperature of 100 °C [16], or
the chamber must be 5 times larger than the volume of the material loaded into it. To
create such conditions is technologically and technically difficult, and, moreover, not
cost-effective. The most reasonable way to organize carbonization hardening of lime
materials is a method in which a continuous stream of carbon dioxide is fed into the
hardening chamber. The hardening rate can be controlled by maintaining a high
concentration of CO,, its quantity and by pressure regulation.
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Experimental data on changes in the degree of conversion of Ca(OH), to CaCOs3
as a result of forced carbonization of semi-dry-pressed samples with CO, temperature,
concentration, pressure, and humidity of 10 % obtained in our experimental studies are
presented in Figure 1.

Analysis of the carbonization kinetics curves of lime system samples with semi-dry
pressing cylinders shows that the indicator of the carbonization level of lime increases
with an increase in pressure and an increase in the initial water content of lime. In
addition, various variations of the studied factors demonstrate the peculiarities of lime
carbonization. At a temperature of 50 °C and at pressures of 0,1 — 0,3 MPa at pressures
of 0,1 — 0,3 MPa, the kinetic curves characterizing the development of carbonization
of samples at time intervals of 900 — 5400 s do not differ sharply from each other. As
the time interval increases, it was observed that CO; at pressures of 0,3 MPa reaches a
carbonation index of a-20 % above 5400 s.

S-
Figure 1. The correlation of the level of carbonation of samples
with the moisture content of 10 % is on the pressure of COa.

It was found that the carbonization rate of lime system samples increases at pressures
above atmospheric pressure, especially at the initial stage of carbonization, which
covers a period of 3600 s, the carbonization line of lime system samples at a pressure
of CO; 0,5-0,6 MPa. This curve is characterized by the presence of two periods: the
first period, which includes 0 — 2700 s, and the second period, in which the rate of
conversion of lime to calcium carbonate at a constant rate up to 35,5 % does not change,
and the degree of conversion of alkali to calcium carbonate does not change. At high
atmospheric pressures, after 3600 s, the carbonization rate of Ca(OH), was found to be
35-40 % in the pressure range of 0,5 — 0,6 MPa. With the increase in the carbonization
temperature to 100 °C (see Figure 2), it was observed that the difference in the
carbonization level indices of carbonized samples at different pressures was slightly
higher than at 50 °C, but the kinetic curves and the overall appearance of the
carbonization level indicators varied around 35-40 %.
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Figure 2. The carbonation level of samples with the moisture content
of 15% is dependent on the CO; pressure.

At a pressure of 0,5-0,6 MPa compared to 0,1-0,3 MPa at temperature, it was found
that the change in velocity and the degree of rotation was slightly significant: with the
increase in pressure to 0.1 MPa, under normal conditions, the indicators increased by
25 % compared to samples with 10% humidity, and the pressure was o — 35,8 % of the
carbonization rate above atmospheric pressure (0,3 MPa and 3600 s). In the
carbonization chamber, increasing the CO, pressure to 0,5-0,6 MPa in the range of 900
- 5400 s was observed to increase the level of forced carbonization by 65-68 %.

Conclusions

The carbonization rate of lime system samples was pressed at 15 % moisture and the
carbonization rate of lime system samples was a - 60.7 %, depending on the studied
factors given in Figures 1-2. At the same time, both the indicators of the carbonization
rate and the nature of its change will depend on all the factors studied. The forced
carbonization rate of lime systems is highly dependent on CO. pressure, while CO,
pressure has the greatest influence on limestone carbonization rate, which is explained
by an increase in carbon dioxide content in the carbonization chamber and respective
adsorption to Ca(OH); particles. Increasing pressure increases the process speed, which
can be applied to the quality of building materials. However, it is recommended as
optimal pressure values to ensure energy efficiency.
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Annotatsiya. Alhagi - Fabaceae oilasiga mansub Qadimgi dunyo o‘simliklarining
bir turi. Ular odatda tuyalar yoki manna daraxtlari deb ataladi. Shimoliy Afrika
va Gretsiyadan G‘arbiy va Markaziy Osiyo orgali Hindiston va Shimoliy
Xitoygacha bo‘lgan to‘rtta gabul gilingan tur mavjud. Tuya tikanining yer usti
gismidan olingan ekstraktlar mikroblarga qarshi ta’sirga ega va ular
streptokokklar, stafilokokklar va dizenteriya tayoqchalariga aniq bakteritsid ta’sir
ko‘rsatadi. Qaynatmalar o‘tkir tonzillit uchun tomoqni yuvish vositasi sifatida
muvaffaqgiyatli qo‘llaniladi.

Kalit so‘zlar: Alhagi, Staphylococcus aureus, Escherichia coli, Bacillus
subtilis.

Annoranus. Alhagi — pon pacrenuit Craporo Ceera u3 cemeiictBa boOOBBIX.
Nx 00bIYHO HA3BIBAIOT BEPOIIOKBUMHU KOTIOUYKAMH WJIM MAHHOBBIMU JIEPEBbSIMHU.
CylecTByeT 4eTblpe MPU3HAHHBIX BUAA, KOTOpPHIE Mpou3pactaroT oT CeBepHOi
Adpuxkn u Iperuu yepes 3amaguyio u Llentpanbayro Asuto no Uunuu u
CeBepnoro Kwutasi. DKCTpakThl M3 HAA3EMHON YacTH BEPOJIOKBEH KOJIIOUKH
o0nagaroT aHTUMUKPOOHBIM JICHCTBHEM, a TakKe HWMEIOT BBIPAXKEHHOE
OaKTEpUIIMIHOE JIEUCTBUE HA CTPENTOKOKKH, CTA(UIOKOKKA U JTU3EHTEPUIHbBIC
nanouku. OTBaphl YCHENTHO MPUMEHSIIOTCS B KAYECTBE MOJIOCKAHUS TP OCTPOM
TOH3WJIJIUTE.

Knrwueswvie crosa: Alhagi, 3oromucmuiii cmagunokoxk, Kuwieunas naiouka,
CEeHHAs NANOYKA.

Abstract. Alhagi is a genus of Old-World plants in the family Fabaceae. They are
commonly called camelthorns or manna trees. There are four accepted species,
which range from northern Africa and Greece through western and central Asia
to India and northern China. Extracts from the above-ground part of camel thorn
have an antimicrobial effect, and they have a pronounced bactericidal effect on
streptococci, staphylococci, and dysentery bacilli. Decoctions are successfully
used as a gargle for acute tonsillitis.

Keywords: Alhagi, Staphylococcus aureus, Escherichia coli, Bacillus subtilis.

Introduction

Camel thorn (Figure 1), jantak, yantak (lat. Alhagi) is a genus of plants of the legume
family, growing in deserts. The camel thorn grows in the desert thanks to its root
system, which goes 3-4 meters deep. Camel thorn is one of the main pasture plants in
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the desert zone. Persian camel thorn (Alhagi persarum) is rich in sugars, which are
released from its stems in warm weather, solidifying into lumps (manna). Prickly
subshrubs with a deeply penetrating root system. Plants are 30-100 cm tall. The root is
long, with deeply located horizontal branches. The stems are branched, woody in the
lower part. The spines in the leaf axils are directed upward at an acute angle, 2-3 cm
long. The leaves are simple, alternate, oblong, blunt, 1-2 cm long. Flowers are 3-8 on
a spine, of a typical butterfly structure, red or pink. It blooms from May until late
autumn, the fruits begin to ripen in July. The beans are naked, bead-shaped, with 4-5
kidney-shaped seeds.

The plant contains flavonoids, saponins, sugars, tannins, vitamins C, K and B,
carotene, ursolic acid, traces of alkaloids, essential oil, dyes, resins. In medicine, the
above-ground part (grass) of camel thorn is used, less often the fruits and roots. The
grass is dried under a canopy, pre-chopped [1].

In folk medicine, an infusion or decoction of the plant’s herb is used as a diuretic
and diaphoretic. Sometimes they are drunk to soften a cough during colds. More often,
infusions, decoctions or fresh juice are drunk for gastrointestinal diseases, mainly
chronic diarrhea and dysentery. Extracts from the above-ground part of camel thorn
have an antimicrobial effect, and they have a pronounced bactericidal effect on
streptococci, staphylococci, and dysentery bacilli. Decoctions are successfully used as
a gargle for acute tonsillitis [2]. Sometimes a decoction of camel thorn is used in folk
medicine to treat hemorrhoids (baths, rinsing), for external treatment of eczema,
pustules, festering wounds and ulcers (washing, compresses).

Types:

* Alhagi canescens * Alhagi graecorum
* Alhagi kirghisorum * Alhagi maurorum

It grows in dry steppes, clay and stony semi-deserts and deserts, along the banks of
rivers and canals, on wastelands and fallow lands. Alhagi pseudalhagi is a semi-shrub
with a very long root and deeply located underground horizontal shoots, with a splayed-
branched stem, numerous thorns [3]. The leaves are simple, oval. The flowers are of a
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butterfly structure, pink or red, located on thorns. The pod is naked, bead-like, 4-5
(7)-seeded. The roots of common camel thorn contain: alkaloids (traces), glucose,
tannins (traces), resinous substances (5%), organic acids, vitamin C (70 mg%), sugar,
fatty substances (0.65%). Flowering time: May - August [4-6].

Alhagi pseudalhagi grows in semi-deserts, deserts, dry foothills and river valleys on
clay, saline and sandy soils. The parts used are leaves and roots. Collection time: leaves
are collected in May - August, roots - in late autumn. The thorn is used to prevent
dysentery, inflammation of the colon and duodenum and gall bladder, gastritis and
gastric ulcer, sometimes prescribed for colds, sore throats and coughs. Externally, it is
used to treat purulent wounds, pustular skin diseases and eczema, and is instilled into
the ears for purulent otitis. Baths of camel thorn grass are used to treat hemorrhoids
and rickets in children. A decoction and tincture of the herb are also used to treat
cervical erosion [7-10].

Research Methodology

The plants were collected by us in the Khorezm district of the Astrakhan region.
Parts of the plants were washed, dried and extracted separately with 40 % alcohol for
48 hours with periodic shaking. The extracts were filtered, sterilized and stored in the
refrigerator.

Conditions for culturing strains. Staphylococcus aureus and Escherichia coli:
Medium L: yeast extract - 5.0, peptone - 15.0, NaCl - 5.0, agar - 15.0, distilled water -
1.0 I; temperature 37 °C. Bacillus subtilis: MPA (Meat-peptone agar), temperature 55
°C.

The antibacterial activity of plant extracts was determined in two ways: diffusion
cup on a nutrient agar medium. Extracts were made in nutrient agar plates using a
stopper borer (6 mm) and the inoculum containing 106 colony forming units (CFU)/ml
bacteria was spread on solid plates with a sterile swab soaked in the bacterial
suspension. Then 50 ul of the extract was placed in plates, a control also included 50
ul of 40% alcohol. Disc diffusion method. The disks were introduced into a clean glass
bottle and sterilized at 121 °C for 15 minutes in an autoclave. The diluted decoction
was used to test the extracts for antibacterial activity. Sterile disks (6 mm in diameter)
were kept in camel thorn extracts (for 24 hours). All plates were incubated for 72 hours
at 37 °C.

Analysis and Results

The results of the analysis of antibacterial activity showed that both the essential oil
and the alcoholic extracts of Alhagi pseudalhagi when used by the disk method
confirmed some antibacterial activity of the essential oil and extracts against the
activity of all the studied bacteria: Staphylococcus aureus, Bacillus subtilis, and
Escherichia coli. Antibacterial activity in terms of growth inhibition zone is shown in
Table 1.
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Table 1. Antibacterial activity of essential oil and alcohol extracts of the studied plants against
some bacteria in 50 pl (inhibition zone is measured in mm).

Option Diameter of growth inhibition zone (mm)
Escherichia Staphylococcus Bacillus
coli aureus subtilis
24 h 48 h 72h 24 h 48 h 72h 24 h 48 h 72h
Alhagi 13,5+ | 12,0+ | 12,0+ | 13,0+ | 12,0+ | 12,0+ | 14,5+ | 13,6 + | 13,5+
pseudalhagi 0,35 0,50 0,50 0,50 0,35 0,35 0,55 0,80 1,11
extract

Discs with an alcoholic extract of Alhagi pseudalhagi showed low inhibitory activity
against Staphylococcus aureus, Bacillus subtilis, and Escherichia coli with a narrow
inhibition zone of 12.0-14.5 mm.

Table 2 shows the effect of essential oil and alcohol extracts on the growth of S.
aureus, B. subtilis, and E. coli using the well method.

Table 2. Antibacterial activity of essential oil and alcohol extracts (well method) of the studied plants
against some bacteria in 50 ul (inhibition zone is measured in mm).

Option Diameter of growth inhibition zone (mm)
Escherichia Staphylococcus Bacillus
coli aureus subtilis
24 h 48 h 72 h 24 h 48 h 72 h 24 h 48 h 72 h
Alhagi 13,5+ | 13,0+ | 13,0+ | 123+ | 10,0+ | 10,0+ | 13,7+ | 12,6 £ | 12,2+
pseudalhagi 0,25 0,25 0,35 0,25 0,35 0,35 0,80 0,62 0,50
extract

According to our data, the essential oil obtained from Alhagi pseudalhagi has a weak
growth inhibition effect on the above-mentioned bacteria. Plant extracts have been used
for hundreds of years in folk medicine to target disease-causing microorganisms. A
systematic study of the effect of plant extracts on antibacterial activity is carried out to
obtain new antibacterial compounds.

Considering the rich biodiversity of plants in the Khorezm region, it is necessary to
carry out further comprehensive studies of the identified biocomponents of these plants
to detect their antibacterial activity.

The need to combat microbial resistance to antibiotics is increasing globally.
Staphylococcus aureus is one of the gram-positive microorganisms that has been
shown in numerous studies to be resistant to a wide range of commonly available
antibiotics. Thus, new chemotherapeutic agents and new approaches are urgently
needed to combat such antibiotic-resistant bacteria. Synergism between known
antibiotics and bioactive plant extracts is a new concept and may be beneficial
(synergistic or additive interactions) or detrimental (antagonistic or toxic) despite the
rich literature on the antimicrobial properties of plant extracts.

Each individual, pure essential oil is composed of several, sometimes hundreds of
different natural chemicals. Many of these have antimicrobial activity, and may show
synergistic effects; mixtures of chemicals - as oils occur in nature - may be more
powerful than any single chemical component.
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Annotatsiya. Ushbu maqgolada Don va dukkakli ekinlar ilmiy tadgigot instituti
Xorazm tajriba-stansiyasida yetishtirilayotgan 21 ta kuzgi yumshoq bug‘doy
navlarining don sifati ko‘rsatkichi laboratoriya tajribalarida o‘rganilgan. Xorazm
viloyatining tuprog-iglim sharoitida kuzgi yumshoq bug‘doyning Andijon-2, Jiva,
Karavan, Kroshka, MV-Nemere va Step navlaridan sifatli don olishga erishilgan.
Xorazm tajriba stansiyasida yangi navlarni yaratish maqgsadida sifatli don
beradigan navlar seleksiya ishlarida foydalanilgan.

Kalit so‘zlar: Kuzgi yumshoq bug ‘doy, nav, 1000 don og ‘irligi, don naturasi,
ogsillar, kleykovina miqdori va deformatsiya indeksi (KDI), tuprog-iglim
sharoitlari.
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AHHOTamus. B naHHOW cTtaThe B Ja0OpPATOPHBIX SKCIEPUMEHTAX H3y4YeH
noKasaresib KauecTBa 3epHa 21 copTa 03UMOI MSTKOW MIIEHHUIII, BBIPAIICHHON
Ha Xope3Mmckoi onbiTHON ctaHumu HUU 3epHOBBIX M 3epHOO000BBIX KyJIbTYp. B
MMOYBEHHO-KJIIMMATHYECKUX YCIOBHUSAX XOpPE3MCKOM 00JIaCTH yAAJIOCH IMOJIYYUT
BBICOKOKQYECTBEHHOE 3€PHO OT COPTOB O3UMOW MSTKOHW MIICHHUIIBI AHIMKaH-2,
XKusa, KapaBan, Kpomka, MB-Hemepe n Cren. Ha Xope3mckoil onbITHON
CTaHIMU B CEJIEKIMOHHOW paboTe MO CO3/JaHUI0 HOBBIX COPTOB UCIOJIb30BAIHCH
BBICOKOKAQYECTBEHHBIE COPTA 3€PHA.

Knrwoueesvie cnosa. Oszumasn msaekas nwenuya, copm, macca 1000 zepen,
Hamypa 3epna, benxu, cooepacanue Kieukosunvl u unoexc oegopmayuu (UIK),
NOYBEHHO-KIUMAMUYECKUE YCIO0B8USL.

Abstract. In this article, the grain quality of 21 winter soft wheat varieties at the
Khorezm Experimental Station of the Scientific Research Institute of Cereals and
Legumes was studied in laboratory experiments. In the soil-climatic conditions of
the Khorezm region, it is possible to obtain high-quality grain from winter soft
wheat varieties Andijon-2, Jiva, Karavan, Kroshka, MV-Nemere, and Step.
Varieties with high grain quality are involved in the breeding program at the
Khorezm Experimental Station.

Keywords. Winter soft wheat, variety,1000 grain weight, grain nature,
proteins, gluten content and defamation index (GDI), soil-climatic conditions.

Introduction

In 2024, the Republic of Uzbekistan produced more than 9 million tons of grain from
cereal crops. This indicator is increasing year by year, but the quality of the grown
grain cannot always meet the demand for bread and pasta products. In order to grow
high-quality grain, it is necessary to carry out agrotechnical activities in a timely and
high-quality manner. At the same time, breeders should conduct scientific research on
the creation of new high-yielding and high-quality cereal varieties. Only then it is
possible to increase grain yield and grain quality.

Literature Review

Wheat is a staple food for 36% of the global population [1-12], and one of the most
popular cereal crops around the world [13-17]. Wheat has a considerable advantage
over other strategic cereals in terms of global food security because it easily adapts to
varied environmental conditions due to its high plasticity [4].

In 2019-2021, the world’s leading wheat producers were China (135 million tons),
India (107 million), Russia (79 million), the United States (49 million), France (35
million), Canada (30 million), and Ukraine (29 million) [15]. Wheat is also a main
cereal in Uzbekistan too. In 2024, Uzbekistan produced more than 9 million tons of
grain. Due to the observed increase in the global human population, wheat will
continue to play an important role as a strategic cereal crop for sustaining food security.

At present, hexaploidy common wheat (Triticum aestivum L.) accounts for 95% of
the wheat grown worldwide, whereas the remaining 5% is mostly tetraploid hard wheat
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(T. durum Dest.) [18]. Common wheat grown for consumption should be
characterized by high yields and high technological quality [8]. The processing
suitability of wheat is determined by grain quality attributes, including the physical
properties of grain that influence its milling quality and the protein complex, the starch
complex, and the activity of amylolytic enzymes [11].

The wheat grain quality is considered in two aspects — its nutritional value, which
depends on the protein content and its components, and its technological properties,
which characterize the grain suitability for the production of flour and bread. Physical
properties of the grain (weight of 1000 grains, unit, vitreosity) indirectly determine the
milling and baking qualities [6].

The technological quality of grain is determined mostly by the wheat cultivar and its
genetic profile [10], as well as weather conditions in the generative growth phase of
wheat plants [7]. However, mistakes in the wheat production technology can decrease
grain quality [13]. Nitrogen (N) fertilization is an agricultural management practice
that exerts the greatest impact on the technological quality of wheat grain [19]. Grain
quality is significantly affected not only by the N rate, but also by the method and date
of N application [16].

In the soil and climate conditions of the Khorezm region, it is important to select
varieties of winter soft wheat suitable for the conditions of irrigated lands, with stable
productivity, high grain quality, resistant to adverse natural climatic conditions, and
intensive type. The purpose of the conducted research is to test varieties of winter soft
wheat that produce quality grains in irrigated lands and to determine their biochemical
parameters.

Research Methodology

Field research and laboratory experiments were conducted in 2023-2024. Twenty-
one varieties of winter soft wheat were obtained from the Khorezm Scientific Research
Institute of Cereals and Legumes. Varieties were grown using the same agrotechnics
in the soil-climatic conditions of the Khorezm region. The Krasnodarskaya-99 variety
was taken as a control variety. Grain quality indicators such as 1000 grain weight, grain
nature, gluten content, and gluten defamation index (GDI) of the varieties were studied.
“UzST13586.1-68-Determining the amount and quality of wheat gluten” method was
used to determine the amount of gluten in the grain and the gluten defamation index
(GDI) [5]. Laboratory experiments were carried out in the laboratory “Analysis of
Cereal Crops and Products” of the Khorezm Mamun Academy.

Analysis and Results

The weight of 1000 grains depends on the size and fullness of the grain and is one
of the parameters for evaluating the quality of the dough. The flour-yielding properties
of wheat depend on the size of the grain, because the larger it is, the more endosperm
Is in the grain, and as a result, more flour is produced from such grains [2].

According to the results of the experiment, the weight of 1000 grains of the varieties
was in the range of 30-45 grams. The highest result was observed in the varieties “MV-
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Nemere” (45 g), “Karavan,” “Jiva” and “Babur” (43 g). The lowest result was
observed in “Vostorg” variety (30 g). In the control variety “Krasnodarskaya-99” this
indicator was 38 grams.

The natural weight of wheat is one of the most common and at the same time
simplest indicators of wheat quality. When determined in samples free of impurities
and standard in moisture content, this indicator is closely related to the completion and
density of the grain, as well as its size and shape. Nature is one of the class-forming
indicators. In soft wheat of classes 1-2 the nature should be more than 750 g/I, in class
3 -atleast 730 g/l and in class 4 - 710 g/l [9].

According to the results of the experiment, the grain content of the varieties was
705-847 g/l. The highest result was observed in “Andijan-2” variety (847 g/l) and
“Karavan” variety (845 g/l). The lowest result was observed in “Vostorg” varieties
(705 g/l).

The protein content of grain also significantly affects flour quality [14]. Storage
proteins (gliadin and glutenin) play an important role during dough formation and are
chiefly responsible for the baking value of wheat flour [20].

Gluten contained in grain is determined on the basis of the state standard of the
Republic of Uzbekistan “Method for determining the amount and quality of wheat
gluten-UzST-13586, 1-68” [5]. According to this standard, gluten is divided into 5
classes. The “high class” gluten content is 32-36 %, “class 1 gluten content is 28-31.9
%, “2" class” gluten content is 23-27.9 %, “3" class” gluten content when the amount
is 18-2872.9 %, “class 4” is included when the amount of gluten is less than 18 %. In
our experiments, there were no indicators of “high class” and “class 4 gluten content.
The gluten content of varieties Krasnodarskaya-99, Ravnag, Asr and Ultra varieties
was included in the 1% class, and the gluten content of all other varieties was included
in the 2" class. The gluten content of all tested varieties was around 25.4-29.7 % (given
in Table 1).

70-80 % of storage proteins in wheat grain are gliadin and glutenin proteins. Their
ratio is approximately 1:1. The amount of protein varies depending on factors such as
the genetic characteristics of the variety, fertilization, irrigation, and temperature [1].

In the experiments, the Gluten Defamation Index (GDI) parameter was divided into
5 groups. When determining the GDI indicator group of varieties, the quality group of
Krasnodarskaya-99, Zimnitsa, Brigada varieties was found to be Il1, i.e. “unsatisfactory
strong,” and the quality group of all other varieties was found to be 11, i.e. “satisfactory
strong.”

Table 1. Grain quality indicators of winter soft wheat varieties.

1000 grain

.. . Grain Gluten
Ne Names of varieties V\éer‘lgrl‘]lqt, nature, g/l | content, % GDI
1 Krasnodarskaya-99 38 835 29,7 107
(control)
2 Andijon-2 40 847 27,6 91
3 Andijon-4 39 819 27,1 100
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4 ASR 41 827 28,1 103
5 Aziz 38 841 27,5 93
6 Bobur 43 805 26,6 92
7 Brigada 41 838 27,1 105
8 Drujba 39 798 27,5 91
9 Durdona 38 815 25,6 88
10 Gomer 40 795 26,6 94
11 Grom 36 823 26,0 96
12 Jiva 43 840 27,2 96
13 Karavan 43 845 27,4 97
14 Kroshka 42 831 27,0 98
15 MV-Nemere 45 827 29,2 93
16 Ravnag 38 830 29,7 95
17 Step 42 805 27,3 96
18 Ultra 38 795 28,5 95
19 Vassa 41 814 26,5 96
20 | Vostorg 30 705 26,2 90
21 Zimnitsa 40 822 25,4 105

Conclusion and Recommendations

Based on the research results, the following conclusions can be drawn:

1) Despite the fact that under the soil and climate conditions of the Khorezm region,
the varieties of soft winter wheat are grown using the same agrotechnics, it was
observed that the biochemical composition of the grain is different;

2) Among the varieties, the highest result in terms of gluten content was found in
Krasnodarskaya-99, Ravnagq and MV-NEMERE varieties;

3) According to the GDI parameter, all varieties except Krasnodarskaya-99,
Zimnitsa, Brigada were included in quality group Il (satisfactory strength).

4) In order to obtain high-quality grain in the soil and climate conditions of Khorezm
region, it is recommended to cultivate autumn soft wheat varieties such as
Andijon-2, Khiva, Karavan, Kroshka, MV-Nemere and Step.
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Annotatsiya. Magola Qoraqalpog‘iston aholisining umumiy kasallanish
darajasiga salbiy ekologik omillar tahliliga bag‘ishlangan. Maqolada olingan
natijalar Qoraqalpog‘iston Respublikasining ekologik noqulay sharoitlarida atrof-
muhitning aholi salomatligi holatiga ta’sirining umumiy gonuniyatlari bilan
izohlanadi.

Kalit so‘zlar: Orol dengizi, chang bo ‘ronlari, ekologik omillar, atrof-muhit,
pestitsidlar, kollektor-drenaj suvlari, atmosferaning ifloslanishi.

AnHoramusi. CraThsi TIOCBAIEHA AaHANM3Y HETATUBHBIX HKOJIOTHYECKUX
¢dakTOpoB Ha ypOoBeHb 001IIel 3a00meBaeMocTu Hacenenus: Kapakanmakcrana. B
CTaThe TMOJYYEHHBIE PE3YJIbTAThl OOBICHSIIOTCS OOIIMMU 3aKOHOMEPHOCTSIMHU
BIUSIHUSA OKpY)KAloIeil Cpelbl Ha COCTOSHHME 370pOBbS HACENCHUS B
AKOJIOTHYCCKUX HEOJAronpuaTHBIX yciaoBusax PecnyOmmku Kapakammakcras.

Knioueevie cnoea. Apanvckoe mops, nvlibHble Oypu, 2KO0JI02UYECKUE
Gaxmopwl, okpyscaowas cpeoa, neCmuyuobvl, KoJIeKMOpPHO-0PEeHaNCHbIEe 800bl,
3aeps3HeHue ammocgepol.

Abstract. The article is devoted to the analysis of negative environmental factors
on the level of general morbidity of the population of Karakalpakstan. In the
article, the results obtained are explained by the general patterns of environmental
influence on the health of the population in the environmentally unfavorable
conditions of the Republic of Karakalpakstan.

Keywords: Aral Sea, dust storms, environmental factors, environment,
pesticides, collector and drainage waters, atmospheric pollution.

Introductions

The strategy of transforming the habitat in order to satisfy man's continuously
increasing needs, changing individual elements of the natural environment without
taking into account the systemic organization of the relationship between nature and
society has led to changes in a number of certain parameters of the natural environment,
collectively reducing its quality and jeopardizing the possibility of sustainable
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development. Environmental protection in the interests of preserving human health,
in particular reducing the negative effects of exposure to harmful factors, remains a
fundamental task of biomedical research [1, 2].

Literature Review

In the last quarter of the XX century, as a result of a sharp decrease in the flow of
waters of the Amudarya and Syrdarya rivers into the Aral Sea, the beginning of the
drying of the Aral Sea in the territory of the Aral Sea disturbed the ecological balance,
the external environment was degraded, and an extreme situation arose [1, 3, 5, 6].

Today, a complex set of environmental problems has formed in the Southern Aral
Sea region, negatively affecting the health of the population. The current situation
requires a transition to a new strategy of active, correct choice of solutions that prevent
the negative consequences of the environmental crisis in the region.

Environmental pollution is a complex and multidimensional problem. In the
conditions of drying up of the Aral Sea, this problem is aggravated by the removal of
toxic salts (sulfates and chlorides) from the dried bottom. The dust and salt transfer
factor (70 million tons/year) has become dominant in the deterioration of atmospheric
air quality. Modeling of salt transport from the post-coastal land of the Aral Sea
showed a multiple excess of MPC during salt and dust storms [4]. Due to atmospheric
pollution, according to experts, the health status of the population has deteriorated
markedly in a number of indicators. Atmospheric air pollution by salt and dust removal
from the bottom of the dried-up part of the Aral Sea, and dust storms, lead to an
exacerbation of chronic diseases, especially of the respiratory organs. Also, special
attention to the structure of morbidity is drawn to the growth of such environmental-
related diseases of the digestive system and oncological pathology [1- 3, 15-17].

The incidence of bronchial asthma is based on genetic and environmental factors.
There are studies in which attempts have been made to establish which factors and
under what conditions play a leading role, but no definitive answer has yet been found.
Bronchial asthma, however, is considered an environmentally related disease, since
atmospheric air pollution can cause the manifestation of the disease. In addition, non-
specific respiratory tract irritation can be caused by gaseous or aerosol pollutants in
concentrations exceeding MPC, and people’s sensitivity to various allergens has tended
to increase in recent years [17, 19, 20].

According to some scientists [14, 15], a comprehensive examination of the
respiratory organs in children of the Aral Sea region made it possible to identify new
diseases with the peculiarities of the course of chronic diseases of the upper and lower
respiratory tract, as well as to diagnose interstitial lung damage for the first time,
leading to deep functional and cytomorphological changes in lung tissue, which is a
consequence of the unfavorable situation and pollution of the air basin dust and salt
particles.

Analysis and Results
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In order to obtain more objective information about the current state of the impact
of atmospheric air pollution in the Republic of Karakalpakstan on the morbidity rate of
the population, mathematical modeling was carried out using correlation and
regression analysis using the Excel Microsoft program. Predictive calculations of
health changes are performed only with the approximate values of those environmental
factors for which a reliable influence on a particular health indicator has been proven.
Based on this equation, a number of regression equations were obtained reflecting the
dependence of the morbidity rate of the population for individual nosologies on the
integral indicator of atmospheric air pollution in the studied regions of the Republic of
Karakalpakstan.

Y1=165,2+46,71*X 1.16

The obtained regression equation indicates a direct dependence of the level of
respiratory morbidity of the population on the degree of atmospheric air pollution in
the Republic of Karakalpakstan. It should be noted that in ecologically different regions
of Karakalpakstan, the relationship between the degree of atmospheric air pollution
and the level of observed morbidity of the population with respiratory diseases has its
own qualitative and quantitative features. In the northern regions of Karakalpakstan,
priority pollutants such as mixtures of nitrogen dioxide, carbon monoxide, and dust
prevail in the atmospheric air.

Data on the high degree of atmospheric air pollution in the northern regions allowed
us to expect a significant negative impact of atmospheric air on human health. The
northern regions are located closer to the focus of the ecological crisis - to the drained
bottom of the Aral Sea, and also in Kungrad, the Kungrad soda plant is of the greatest
importance as a source of air pollution.

The analysis revealed that the highest incidence of allergic rhinitis is detected among
the population in areas with high aerogenic pollution (In Kungrad, Muynak and
Takhtakupyr districts).

In the southern regions, there is an increase in the incidence of respiratory diseases
among the population of the Amudarya and Turtkul districts. According to the Ress
data, it was established that storage sites for various mineral fertilizers, pesticides and
herbicides were previously located on the territory of these areas, where residual
amounts of pollutants of this kind are observed in the atmospheric air, as well as in
food products.

Domestic scientists noted that the environmental factor is one of the leading factors
in the formation of morbidity in the population of the Southern Aral Sea region.
Polluted atmospheric air, soil and water serve as a source of pollution of livestock and
plant products, which are later used by the population as food [14].

Water pollution has been studied in the works of students of medical and
environmental problems of this region. Pesticides exceeding the norm were found in
water samples from open reservoirs - hexachlorocyclohexane (HCG), cymbush. It was
noted that the pesticides dust DDG, HCG, bronatok, fosalon, and cymbush were found
in soil samples in excess of the norm. Also, the number of atmospheric air samples of
detected pesticides exceeding the norms is given — bronataks, magnesium chlorate, and
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cymbal. It is noted that contamination with pesticides and nitrates of food products
has been decreasing in recent years, and nitrites is increasing, which the authors
attribute to the intensity of the use of various fertilizers in agriculture in quantities [4].

Another way and factor of soil pollution is the water of the Amu Darya River,
heavily polluted in the middle and lower reaches by collector and drainage waters.

According to many scientists, the use of more highly mineralized waters affects the
mineral balance in the human body, which leads to the occurrence of a number of
somatic diseases; increased chloride content in drinking water leads to an increase in
the level of cardiovascular diseases. It is known that some chronic diseases are
associated with the presence of certain chemical elements in drinking water, especially
heavy metals. The effect of calcium and magnesium cations (hardness) on gallstone
and kidney stone disease in humans has been clarified. According to the results of some
studies, a significantly high incidence of complications during pregnancy and
childbirth and reproductive pathology has been shown in areas with high
mineralization of drinking water in Karakalpakstan [5]. Also, one of the diseases with
progressive growth in recent years is anemia, which has become a marginal pathology

[7].

Conclusions

From the conducted studies, it can be determined whether negative environmental
factors, depending on their quantitative severity, may or may not exacerbate the
negative impact of anthropogenic factors, this is explained by general patterns of
environmental influence on the health of the population in the environmentally
unfavorable conditions of the Southern Aral Sea region. Due to atmospheric pollution,
the health status of the population has deteriorated markedly in a number of indicators.
From a medical and environmental point of view, this is due to the fact that shifts in
the functional state of the body are more sensitive to the effects of environmental
factors. The general effect of adverse environmental factors is to reduce the body's
resistance, which can lead to an increase in preclinical forms of diseases and the level
of general morbidity.
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Annotatsiya. Ushbu qo‘llanmaning maqgsadi KPP-3 o‘roq mashinasidan o‘roq
mashinasining ish parametrlarini hisoblash va o‘roq mashinasining ishlashi uchun
zarur bo‘lgan parametrlarni olishdan iborat bo‘lib, KPP-3 o‘roq mashinasidan
o°‘roq mashinasining ish parametrlarini hisoblash mumkin bo‘ladi.

Kalit so‘zlar: degradatsiya, tanazzul, yaylov, ozuga, mashina, yem-xashak,
0 ‘rgich-to ‘plagich, cho 1, kosilka-maydalagich, pichoq, segment, rotor, tadgigot.

AHHOTauus. B crarbe mpeacTtaBieHbl OCHOBHBIE CXEMBbI MapaMETPOB pOTOpa
kocwiku-usmenpuntenst  KIII-3, coOuparomieit KOpMOBBIE pacTEHUS C
ACTETUYECKUMHU MAaCTOUIIIAMHU, XapaKTePUCTUKU PaboUero mporecca, pe3yabTaThl
no obOocHoBaHuio  mapameTrpoB  poropa  KIIII-3  ngns  usMepeHus
MPOU3BOIUTEIILHOCTA U Ka4eCTBa padOTHI.

Knruesvie cnoea: oecpaoayus, nacmouwia, MawuHa, KOPM, KOCUIKA-
KONHUMENb, NYCMbIHA, KOCUIKA-USMENbYUMENb, HOJC, CE2MEeHMm, pPOmop,
uccnedosamue.

Abstract. The basic parameterization schemes of the KPP-3 mower-shredder
rotor, which collects nutritious fodder plants from natural pastures, the
characteristics of the work process, the results of the parameterization of the KPP-
3 rotor to improve productivity and quality are presented.
Keywords: degradation, decline, pasture, feed, machine, forage, harvester-
gatherer, desert, mower-shredder, blade, segment, rotor, research.
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Introduction

Measures for the sustainable development of pasture livestock in our country are of
great importance in ensuring food security. This, in turn, requires the strengthening of
forage reserves by improving low-yielding pastures. The process of harvesting
nutritious plants in the desert requires a lot of hard work, which must be done in the
hot climate of the desert. Therefore, the use of existing machines and mechanisms that
allow the mechanization of the harvesting of nutritious plants allows to increase the
efficiency of the field.

Today, during the analysis of accumulated experiences on the mechanization of the
process of harvesting nutritious plants in the desert, it is worth noting that it is advisable
to grind the plants with the help of rotor mowers, collect the collected mass in a hopper,
and dump it in a heap when the hopper is full.

Uzbekistan , which occupies more than 23.6 million hectares of the territory, is
extremely arid, accounting for 52% of the total area, including 17.8 million hectares of
desert and semi-desert karakul pastures, almost all of which have large areas of
degraded land, the amount of atmospheric precipitation, which is the only source of
water, does not exceed 80-340 mm in different years, and therefore these areas do not
meet the requirements of agricultural management. As important as it is to combat the
degradation of pastures, the most important task is to collect fodder and forage products
from them as efficiently as possible. Nevertheless, the development of desert areas for
the needs of agricultural production is of great importance [1-2].

Literature Review

The natural vegetation of the steppe region has long served as a year-round source
of food for livestock (karakul sheep, goats, camels, large horned animals, and horses).

Academics V.P. Goryachkin and A. Yu. Ishlinsky, professor M.B. Uglanov, V.A.
Jeligovsky, V.I. Fomin, Yu.F. Novikov, CB Melnikov, U. Chancellor, R. Prints, R.
Feller, D. McRandall and P. McNulty, E.M. Gutyar, A.Yu. Ishlinsky, I.F. Vasilenko,
N. Yu. Reznik, E.S. Bosoy studied unsupported cutting processes in rotor mower-
shredders without a counter cutting element.

KPP-3 mower-shredders with a rotor whose axis of rotation is parallel to the
horizontal plane (pasture surface) are mainly used for harvesting desert plants. During
the rotation of the rotor blade in this mower It is not observed that the rod moves along
the blade. That is, the speed of the knife during cutting The cutting process for the part
whose direction is perpendicular to the axis of the stem reflects the state of normal
cutting [3].

As Professor E.A. Bosoy noted, plant stems are cut with blunt knife edges. This is
due to the high speed of the blades, which ensures the performance of two operations:
breaking and stretching and tearing in a very short time. The process of separation of
the stems from the main part occurs as a result of tearing off the cutting edge, as is the
case when using a cutting tool with blades (blades, segments). As a rule, the cut of the
stems is torn and uneven, and longitudinal cracks appear on the cut stem [4].
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The theory of sliding cutting of plant stems confirms that it is the most promising
solution both in terms of improving the quality of cutting and reducing energy
consumption. Therefore, the use of sliding cutting elements in rotary cutting devices
allows you to cut the stem with less force than by pulling it out.

Thus, there are two conditions for sliding shear:

1. The angle between the direction of the blade velocity and the normal force
transmitted to the blade edge must be greater than the angle of friction of the stem along
the blade edge.

2. The material being cut must be flexible (elastic, plastic).

The use of mowers equipped with rotary working bodies is economically expedient,
since they have the highest efficiency, that is, they spend 60-65% of the energy
supplied from the tractor's power take-off on mowing, while in other mowers this figure
is only 30-40% [5]. While mower-shredders equipped with rotary working bodies
perform the technological process at a forward speed of the unit of 10-15 km/s, mowers
equipped with segmented working bodies perform the technological process at a speed
of the unit of 5-10 km/s. Mower-shredders equipped with rotary working bodies
perform the technological process faster than mowers equipped with segmented
working bodies. Accordingly, if the relative resistance per 1 meter of width is 15-19
horsepower, then in segmented mowers this figure is 8-12 horsepower [6].

Research Methodology

The analysis of rotary mower choppers for harvesting forage crops in natural
pastures is carried out based on the results of previously conducted scientific research.
The scheme for substantiating the main parameters of the rotor of the KPP-3 mower-
chopper for harvesting forage crops in natural pastures was created based on the rules
of drafting. Theoretical studies were carried out based on the basic rules of classical
mechanics and higher mathematics. The substantiation of the main parameters of this
machine was studied using theoretical methods and derived mathematical expressions
based on the results of previous scientific research in this area by domestic and foreign
researchers.

Analysis and Results
The rotary cutting device of a mower-shredder intended for harvesting steppe plants
and coarse crops is characterized by the following parameters (Figure 1):
1. The diameter of the circle passing through the hinges where the rotor blades
are installed (d,);

2. The diameter of the circle passed through the tip of the blades (D, );
3. Constructive width of the blade working part (b, );

4. Number of blades in one cutting plane ( N);
5. Constructive width of the cobbler (B,);

6. The angle of installation of the blade in the longitudinal-horizontal plane ( @ );
7. The distance from the tip of the blade to the hinge (h,).
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Figure 1. Scheme of justification of the main parameters of the rotor of the grinder:
B, - constructive width of the rotor; b, — blade construction width of the blade working part; D, —

the diameter of the circle passed along the tip of the rotor blades; d, - the diameter of the circle
where p holes are installed on the rotor hinges ; h, - the distance from the tip of the blade to the
hinge.

In the rotor, the blades are installed with the help of hinges and in width, when
harvesting the fodder plants, when harvesting the vegetation on the surface of the
pasture to the full extent, that is, when placing the blades, the width covers each other
to a certain extent so that there are no uncut plants in the pasture.

The design width of the cutter rotor (B, ) can be expressed by the design width of the
working part of the blades (b, ) as follows:

=z, /k, (1)

n%pl
here z, - the number of cutting planes k- coefficient of overlap of cutting planes.
The total number of blades in the rotor can be expressed by the following formula:
=nz,k, (2)
where n is the total number of blades placed in one cutting plane, in pieces, obtained

an expression that allows us to determine the length of the chopped stems during the
forage harvest process , and it has the following form:1

Hb
ISI’ = b R —H y (6)
O,5b+2—arccos”R7+\2RnH —H?
T

n

where H is the length of the cut stem (the length of the plant above the cut), m;

b — transmission per one revolution of the rotor, m.

In addition, formulas are given here for the kinematic relationships that relate the
known or assumed rotation speed of the drum and the required length of the plant parts:

l.nlv, —Vv
Db=sr (ﬂ:)/ m)’(6)

— (Vo _Vm)
@y, - D (7)

Here w,- drum rotation speed , rad /s .
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the diameter of the circle passed along the tip of the blades, D, we put the

following values in the above formula:

I, =0Im;n=4pieces; v,=10m/s; v, =2m/s

After calculating these values by putting them into formula (6), we determine that
the diameter of the circle drawn along the tip of the blades D, =0,5m.

between the blades in one cutting plane located on the drum « by this expression:
a=90°
Designing rotary cutting devices and determining their geometric and kinematic
parameters is one of the most important problems. Research in this direction was
carried out by Yu. F. Novikov [8] and V. I. Fomin [9]. This is due to the fact that their
rotor angular velocity o , the number of blades in it n, the constructive width of the
working part of the blade , b, proposed the following formula expressing the

relationship between the speed of the unit's advance movement : v,
2V,
, (8)

on
To find the value of the constructive width of the working part of the blade, the
values of the parameters in the formula are: number of blades in the drum n = 4; angular
velocity of the rotor @« =100,531rad/s; forward speed of the combine harvester
v, =4m/s; (8) After calculations, the constructive width of its working part of the blade
Is b, =0.0628 m. If the width of the working part of the blade is 6.28 cm, then we

determine its actual length using the scheme in Figure 2. When the condition of sliding
cutting is met, the angle of inclination of the velocity vector should be greater than »
the angle of friction between the cut branch and the blade (7). The value of the angle
of friction between the steel and the plant stem is about 40° [10]. In this case if we
take the inclination angle between the direction of the blade speed vector and the
normal force transferred to the blade blade y =50°, the condition of sliding cutting is
fulfilled and the power spent on cutting reaches the minimum level to find the
constructive width ( B,) of the mower shredder rotor, we substitute the values
corresponding to expression (1) and calculate, and we find that its value is 3.0 m.

b, =

Figure 2. Schematic of the process of cutting a branch of a knife:
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1- Cross-section of the rod; 2- View of the blade in the horizontal plane. v, - blade velocity
vector; N — direction of the normal force, j - angle of inclination of the blade velocity vector.

Assuming that | the constructive width of the working part of the blade mounted on
the rotor hinges is equal to [AB]=b, , and from the diagram in Figure 2, b, =0.0628 m

we determine the actual length of the blade AC =1 from this expression:
b

| = —=
COS ¥
7 =50°in this expression b,, we determine that the true length of the blade is 0.0818
m.

Conclusions

1. As a result of the calculations, the optimal values of the design parameters of the
rotor of the rotary mower-shredder were determined: the diameter of the circle drawn
along the tip of the rotor blades D, =0,5m, the number of blades in one cutting plane is

4, the angle between the blades is 90 °, the design width of the blade working part is
0.0628 m, the actual length of the blade is 0.0818 m, and the design width of the rotor
Is 3.0 m.

2. The determined calculation results are used in the design process of the mower-
shredder rotor and conducting laboratory field tests.
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Annotatsiya. Maqolada O‘zbekiston-Xitoy temir yo‘l transporti alogalarining
rivojlanishiga ta’sir etuvchi asosiy omillar, ularning ahamiyatini aniqlash uchun
korrelyatsiya tahlilidan foydalangan holda ko‘rib chiqgiladi, natijalar asosida
hamkorlikni kengaytirish bo‘yicha tavsiyalar taklif etiladi.

Kalit so‘zlar: O ‘zbekiston-Xitoy temir yo°‘l munosabatlari, korrelyatsiya
tahlili, transport aloqasi rivojlanishi, ta’sir etuvchi omillar, transport hamkorligi,
takomillashtirish bo ‘yicha tavsiyalar, temir yo ‘I transporti.

AHHOTanus. B cratbe nznararoTcsi OCHOBHbIE (DAKTOPHI, BIUSIONINE HA PA3BUTHE
y30€KCKO-KUTAUCKUX  JKEJIE3HOJOPOKHBIX  TPAHCHOPTHBIX  CBsI3€H,  C
UCIIOJIb30BAaHUEM  TIOCIICIOBATEIBHOTO  aHAW3a I ONpENEJICHUusT  uX
WHHOBAI[MOHHOCTH, HAa OCHOBE pE3yJbTAaTOB JAIOTCI PEKOMEHIAIUHU TI0
aKTUBHU3ALUU COTPYIHUYECTBA.

Kntouesvie cnosa: yzoexcko-kumatickue — Hcene3HOOOPOJNCHblE — C8A3MU,
KOPPENAYUOHHBIU AHANU3, PA3BUMUE MPAHCHOPIMHBIX KOMMYHUKAYUL, (akmopul
C6853U, MPAHCNOPMHOE COMPYOHUYECMBO, DPEKOMEHOayuu no nooodepiicke,
JHCENIeIHOOOPOACHBIU MPAHCNOP.

Abstract. The article examines key factors influencing the development of
Uzbek-Chinese railway transport relations, utilizing correlation analysis to
determine their significance, recommendations for enhancing cooperation are
proposed based on the results.

Keywords: Uzbek-Chinese railway relations, correlation analysis, transport
link development, influencing factors, transport cooperation, improvement
recommendations, railway transport.
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Introduction

Improving transport logistics between Uzbekistan and China plays an important role
in strengthening key economic ties in Central Asia. Such logistics links make it
possible to increase the total volume of trade and attract participating countries to the
global transport network.

To achieve this goal, the following objectives have been outlined here:

1. Examine the existing railway connections that are there between Uzbekistan and
China.

2. ldentify and categorize the main factors that basically impact their development.

3. Use correlation analysis to pinpoint the extremely important factors that may
influence the efficiency of those transport interactions.

Literature Review

Current State of Uzbek-Chinese Railway Relations:

The railway partnership between Uzbekistan and China has seen a steady growth,
reflecting much stronger economic ties and broader trade networks in the particular
area. In 2022, Uzbekistan's Ministry of Transport announced that the international
freight volumes hit 53.6 million tons, marking an 8.2% rise from that of the previous
year. Major exports from Uzbekistan to China include the energy resources, mineral
fertilizers, textiles, and agricultural products. These trade activities take place along
two main routes that are there: the China-Kazakhstan-Uzbekistan route and the China-
Kyrgyzstan-Uzbekistan multimodal corridor [2].

Uzbekistan stands to benefit from the expanded export opportunities, increased
investments, and job creation, while China gains access to the raw materials and
Central Asian markets. Joint infrastructure initiatives, like the much-awaited and well-
known China-Kyrgyzstan-Uzbekistan railway, could majorly shorten the delivery
times and decrease the transportation costs, which will result in enhancing the global
competitiveness of regional products [3].

Even progress is being made. However, this relationship is still encountering quite
much challenges and problems. For example, the China-Kyrgyzstan-Uzbekistan
railway project has been there in the discussion since the 1990s but the issue is; it is
still not being realized, which majorly is the reason of limiting the potential of the
regional transport corridor [4]. Furthermore, the logistical inefficiencies, including the
bottlenecks, slow transportation speeds, and the coordination problems, they all lead to
delays and major higher costs. To make matters even more complicated and
problematic, the differences in rail gauge sizes between China and the post-Soviet
states need to have some additional adjustments to wheelsets [5].

In addition, the political and regulatory differences pose some challenges to the
smooth operations that already exist. To address these issues will require a very united
effort from the main stakeholders which is to modernize the infrastructure and
harmonize the logistical, political, and legal systems [6].

The correlation matrix is shown here to visually display the relationships between
the key factors that influence the development of railway transport. The correlation
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coefficient values range from -1 for strong negative relationship to +1 for strong
positive relationship. The opposite is that a value of nearly -1 indicates a very strong
negative correlation; nearly O indicates no linear relationship. From our study, we
observed that the correlation coefficient between investments in the railway
infrastructure and the freight transport volume was 1.0, which signifies a perfect
positive linear relationship.

Overview of Research on Railway Transport Development

Transportation design has been an important aspect of international logistics for
many years. The role of trans-European transport routes in promoting regional
integration, especially between Central Asia and China cannot be overemphasized,
according to Savkovich and Dankov (2011). They found that modern transport routes
improve the efficiency of trade and reduce the cost. This paper aims to examine the
development of transport and logistics in Central Asia, and to identify the rapidly
developing networks through regional partnerships, which is the focus of Turaeva
(2022). His research shows that infrastructure is necessary to deliver, and they have
relied on transportation infrastructure to increase trade volumes.

Economic and Infrastructural Contributions

According to Saidalieva (2021), the economic partnership that exists between
Uzbekistan and China is mutually beneficial, especially in terms of the investment and
trade. Her research has highlighted how collaborative infrastructure projects some of
which are like the China-Kyrgyzstan-Uzbekistan railway, can serve as key drivers for
the economic development. In a similar vein, Usmanov (2006) traced the historical
development of Uzbekistan's transport sector, ultimately resulted in highlighting the
importance of strategic investments in railway infrastructure.

Analysis and Results

Correlation Analysis of Factors Influencing the Development of Railway Relations:

This study conducted a correlation analysis of the factors that are influencing the
development of railway relations. The data used here has bee spanned from 2017 to
2022, with a total of 7 observations which are based on the availability of the annual
aggregated data on the key indicators related to Uzbek-Chinese railway relations. The
analysis mainly focused on three main groups of variables which are: economic,
infrastructural, and political-legal factors.

1. Economic indicators (volume of investments and volume of cargo transportation)
reflect the relationship between investment opportunities in the development of the
transport system and its efficiency. Investment data is taken from the report on foreign
trade transport of Uzbekistan, information on cargo transportation is a statistical
bulletin.

2. Infrastructural Indicators (Railway Length and Condition): These factors are there
to reflect the development level of the transport infrastructure. The length of the
railway directly relates to the system's capacity, while the condition of the tracks
majorly influences both the speed and safety of the transport operations.
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3. Political-Legal Factors (Agreements and Tariff Policies): The presence or
absence of customs barriers, the unification of tariffs, and regulatory procedures, they
all directly influence the speed and cost of freight delivery. The data on the signed
agreements and tariff policies have been obtained from the publications that have been
made by the government agencies and international logistics organizations [7].

To quantify the impact of these factors on the growth of the railway cooperation
between Uzbekistan and China, we have used the correlation analysis. The correlation
coefficient (r) is calculated from the following formula:

. nXxy) - E0Qy)
JOXx2—E0HnXy? - Xy)?)

Where:

n — The number of observations;

x — Here it denotes the values of the independent variable, such as investment
volume;

y — Here it represents the values of the dependent variable, like freight transport
volume;

To determine the strength of relationship between each pair of indicators, we
calculate correlation coefficients. Thus, we can determine the key factors that are
affecting the growth of the Uzbek-Chinese railway relations.

Step 1: Numerator of the formula:

Numerator = n-zxy—zx-zy =7-2800—56-280 = 3920
Step 2: Denominator of the formula:

peoninar = (1332~ (2) ) 32 - ()

Denominator = \/(7 - 560 — 562)(7 - 14000 — 280) = 3920

Step 3: Correlation coefficient (r):
Numerator 3920

- Denominator 3920

r

Conclusions

The analysis reveals the key factors of the development of Uzbek-Chinese railway
relations. The most important of these were investments in infrastructure, which
increase the growth of freight transportation and support logistics. Correlation analysis
confirmed the link between investments and transport efficiency. The results of the
struggle for the development of international corridors, including the EU and the Belt
and Road initiative. Optimization of organizational systems ensures implementation,
trade, and sustainable development.
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Annotatsiya. Ushbu ishda BERTbek — o‘zbek tili uchun maxsus ishlab chiqgilgan
monolingual transformer modeli tagdim etiladi. BERTbek modeli morfologik
jihatdan boyitilgan tokenizator asosida o‘qitilib, turli manbalardan olingan
matnlar va har xil hajmdagi treyning korpuslarida sinovdan o‘tkazilgan bo‘lib, bu
model samaradorligini turli nugtai nazarlardan baholash imkonini beradi. Uch xil
BERTbek varianti — BERTbek-Wiki, BERTbek-News-Small va BERTbek-
News-Big modellarining samaradorligi sentiment tahlili, matnlarni tasniflash va
atogli otlarni aniglash (NER) kabi NLP vazifalarida baholandi. Sinov natijalari
shuni ko‘rsatdiki, BERTbek-News-Big modeli mBERT va boshga mavjud
modellarni ortda qoldirib, asosiy NLP vazifalarida yuqori natijalar berdi.

Kalit so‘zlar: Tabiiy tilni qayta ishlash, O zbek tili, Sun’iy Intellekt,
Transformator Arxitekturasi, BERT modeli.

AnHoranusi. B mannoit pabore mpeacrasnena BERTbek — oxna m3 mepBbIx
MOHOJIMHTBAJIbHBIX TPaHC(HOPMEPHBIX S3BIKOBBIX MOJENCH, pa3paboTaHHas
crienuanbHo s y30ekckoro sizbika. BERTbek oOyden nHa mopdosiornyecku-
YyBCTBUTEILHOM TOKCHHM3AaTOPE, C HCIOJB30BAHUEM PAa3IMYHBIX TEKCTOBBIX
UCTOYHHKOB M pa3MepoB  OoOydYaroImiero  Kopmyca I OLEHKH
MPOU3BOAUTEILHOCTH C Pa3IMYHBIX TOYEK 3peHus. bbutd 00y4YeHbl W
npotecTupoBaHbl Tpu Bepcun moneian — BERTbek-Wiki, BERTbek-News-
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Small u BERTbek-News-Big, kotopbie mpoIuin oneHKy 1o pasiaundabiM NLP-
3ajayaM, TaKkdM Kak aHalu3 TOHAJIBHOCTH, KJIacCHU(PHUKAIUS TEeKCTa U
pacrnio3HaBanrie nMeHoBaHHbIX cymHocTel (NER). Pesynbrarsl sxcnieprumMeHTOB
nokaszaiu, 4o Mojers BERTbek-News-Big npes3omnura MEOTOSI3BIYHBIC Oa30BEIC
Mozenu, Bkitoyas MBERT, a taxke apyrue TOCTYMHbBIE MOJEIH MO KIFOYEBBIM
NLP-3agauam.

Knrwuesvie cnosa: Oopabomrxa Ecmecmeennoco Azvika, Y36exkckuil s3bIK,
HUckyccmeennoiiit Unmennexkm, Apxumexmypa Transformer, Mooens BERT.

Abstract. This work presents BERTbek, one of the first monolingual transformer-
based language models specifically for the Uzbek language. BERTbek is trained
on a morphologically-sensitive tokenizer, utilising various text sources and
training corpus sizes to evaluate the performance from different perspectives.
Three variants of BERTbek — BERTbek-Wiki, BERTbek-News-Small, and
BERTbek-News-Big — are trained and evaluated on various NLP tasks including
Sentiment Analysis, Text Classification, and Named Entity Recognition (NER).
Evaluation results demonstrate BERTbek-News-Big outperforming multilingual
baselines including mBERT and other available models on prominent NLP tasks.

Keywords: Natural language Processing, Uzbek language, Artificial
Intelligence, Transformer architecture, BERT model.

Introduction

Natural Language Processing (NLP) has achieved remarkable improvements in
recent years with the advent of large language models like BERT and GPT. These have
significantly improved the precision of most NLP tasks including sentiment analysis,
text classification, and named entity recognition (NER). All this advancement has been
concentrated in high-resource languages and left low-resource languages including
Uzbek behind in NLP research and applications [1].

Low-resource languages are defined by a lack of linguistic resources such as
annotated data sets, detailed lexicons, and corpus resources in digital format, needed
for the training of strong language models [2]. In addition, such languages as Uzbek
have rich morphological structures in which words are frequently composed by
agglutination of multiple affixes and result in an extremely high degree of inflection
and derivation [3]. This morphological richness further complicates the use of
conventional NLP methods because the models have to manage an enormous number
of word forms efficiently [4].

Here we introduce BERTbek, a monolingual transformer-based language model
specifically designed for the Uzbek language. Development of BERTbek serves as a
major milestone towards enhancing NLP functionality for Uzbek and towards
providing a platform for improved and optimized language processing tools and
applications.

Literature Review
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Before the development of transformer architectures, Natural Language
Processing (NLP) relied on traditional machine learning models such as recurrent
neural networks (RNNSs), long short-term memory networks (LSTMs), and
convolutional neural networks (CNNs) [2]. Even though the traditional models
performed effectively in sequence-based tasks, they were inefficient in handling long-
range dependencies and had sequential computation requirements and were thus
inefficient in handling larger-scale text data. Vaswani et al.'s development of the
Transformer architecture in 2017 revolutionized NLP by introducing the mechanism
of self-attention where the model could capture global dependencies between words in
a sentence without relying on recurrence [5]. This significantly improved the
performance of tasks in NLP such as machine translation, text classification, and
sentiment analysis.

Following the success of the Transformer architecture, numerous language models
based on this architecture have been developed. Among the most influential of them is
BERT (Bidirectional Encoder Representations from Transformers), which introduced
bidirectional context learning and achieved substantial gains in NLP task performance
[6]. BERT-based systems have been extended to a multitude of languages, including
low-resource ones. For example, BERTurk was developed for Turkish [7], KazBERT
for Kazakh [8], and RUBERT for Russian [9], and achieved remarkable gains in
language processing in those respective languages. Several transformer-based models
have been proposed for the Uzbek language to address the rising demand for NLP
solutions. Some of the most notable ones are UzBERT, a BERT-based model pre-
trained on Uzbek specifically [10]; UzRoBERTa, an optimized RoBERTa-based
model for Uzbek text patterns [11]; and mBERT, a multilingual BERT model
supporting Uzbek and 103 other languages [6]. mBERT being a universal multilingual
model typically does not work as expected in low-resource languages like Uzbek
because of the insufficiency of proper training data for the language. UzBERT and
UzRoBERTa demonstrate better results in Uzbek-specific tasks by leveraging
language-specific corpuses.

Research Methodology

There were three principal stages in the process of building BERTbek: data
collection, tokenization, and model training.

Data collection. A corpus with broad coverage in linguistics was developed on a
large scale from diverse Uzbek text sources. Wikipedia and Daryo.uz, a major Uzbek
news website, are included in the corpus. In order to improve the consistency of the
text, text cleaning, script normalization (Latin to Cyrillic where applicable), and
elimination of noise were carried out as pre-processing tasks. The corpus developed
was divided into three subsets for model training, and their info is given in Table 1.

Table 1. Sources of the training corpus for the BERTbek models.
Corpus Articles | Sentences | Tokens | Characteristics
Wikipedia 120K oM 9.7M Encyclopedl_c, fqrmal, bot-generated content,
lower text diversity
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Journalistic, diverse, high-quality manually
written content

Broad topic coverage, contemporary Uzbek
usage

News-small 56K 0.8M 9.7M

News-big 190K 2.6M 32.5M

Tokenization and Model Training. To overcome the agglutinative morphology
challenges of the Uzbek language, a morphologically aware custom tokenizer was
developed. Following the utilization of Apertium-uzbek! as a morphological
segmentation tool, the tokenizer was optimized to preserve affixes, case markers, and
word structure in a better manner compared to the standard WordPiece tokenizer. The
model training parameters are given below as Figure 1.

12 transformer 768 hidden
layers (encoder dimensions per
blocks) layer

12 attention 110 million total
heads parameters

Feedforward
network
dimension: 3072

Maximum input
sequence length:
512 tokens

Dropout rate:
0.1

Figure 1. Training parameters for the BERTbek models.

Analysis and Results

The performance of the BERThek models was evaluated on three prominent NLP
tasks such as Sentiment Analysis, Text Classification, and Named Entity Recognition
(NER). These results were compared with popular baselines such as machine learning,
deep learning, and transformer-based mBERT in order to ascertain the efficiency of
the proposed model.

Sentiment Analysis. The task of sentiment analysis involved the categorization of
Uzbek text into positive and negative sentiments. Evaluation results showed that
BERTbek-News-Big achieved the highest Fl-score of 92.25%, surpassing the
multilingual mBERT and Uzbek-specific UzBERT model. This can be explained by
the morphologically-aware tokenizer, as it improved segmentation accuracy of words
and preserved meaningful morphemes and thus improved patterns of sentiments.

BERTbek-News-Small also participated, confirming the beneficial role of high-
quality domain-specific text (such as news text) in tasks in sentiment classification.

Text Classification. In the text classification problem, where Uzbek news articles
were labeled into 15 predefined topics, BERTbek-News-Small attained the best F1-
score of 73.31%, outperforming mMBERT and UzBERT. Despite having been trained
on a less voluminous corpus than BERTbek-News-Big, this variant outshone due to
the domain-specific nature of the news corpus and the importance of data quality in
low-resource settings.

1 Apertium Uzbek Monolingual NLP package: https://github.com/apertium/apertium-uzb
http://khorezmscience.uz 47



http://khorezmscience.uz/
https://github.com/apertium/apertium-uzb

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. FEBRUARY, 2025-2. ISSN 2181-9750

Surprisingly, BERTbek-Wiki performed worst on text classification, reflecting
the weakness of Wikipedia text in capturing diverse linguistic structures found in
natural data such as news and user-generated text.

Named Entity Recognition (NER). The models were tested on the UzNER corpus
for the NER task where persons, organizations, and locations were identified as
entities. It was discovered that BERTbek-News-Big achieved the highest F1-score of
78.69%, beating MBERT and UzBERT. This improved performance can be credited to
the morphologically-aware tokenizer because it segments the intricate Uzbek word
structures correctly and helps in entity boundary identification.

Conclusion

This paper introduced BERTbek, a monolingual Uzbek language model based on
the transformer architecture specifically designed to address challenges due to its
morphologically rich and low-resource nature. Using a morphologically-sensitive
tokenizer and diversified data sources, BERTbek-News-Big outperformed baselines
mBERT and ML models in tasks including Sentiment Analysis, Text Classification,
and NER. This work lays a solid foundation for the development of Uzbek NLP and
Al applications capable of handling Uzbek text efficiently.
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Annotatsiya. Mazkur magolada metall kesish dastgohlari shpindel tugunining
korpusidagi vibratsiyalarning tahlili asosida tebranish parametrlarini aniglash
masalasi ko‘rib chiqilgan. Shpindel tizimlarining dinamikasini o‘rganish, aynigsa,
mexanik jarayonlarning samaradorligini oshirishda muhim ahamiyatga ega.
Tadgiqgotda, turli tipdagi vibratsiyalarni tahlil gilish orgali, optimal ishlash
sharoitlarini aniglash va tizimning nosozliklarini bartaraf etish usullari taklif
etilgan. Magolada metodologiya, tahlil usullari va tajriba natijalari keltirilgan.

Kalit so‘zlar: Metall kesish dastgohlari, Shpindel tuguni, Vibratsiya,
Tebranish parametrlari, Dinamika, Shpindel tizimi, Mexanik jarayonlar, Tahlil
usullari, Nosozliklar, Optimal ishlash sharoitlari.

AHHoTanusi. B 1aHHOM COCTOSIHUMUM ompejesieHue MapaMeTpoB KojeOaHuM Ha
OCHOBE  aHaiu3a  BHOpamuii B KOpmyce  IINUHAEIBHOTO  y37a
METaI000padaThIBAlOIIMX CTAaHKOB. WM3ydyeHHe JWHAMUKHA LIMUHAEIBHBIX
CUCTEM HMEeT BaKHOE 3HayeHHe [JJs MOBBIEHUS 3(PPEKTUBHOCTH
MEXaHUYEeCKUX TMpoieccoB. B pa3paboTke NpensokeHbl METOIbl aHalu3a
pPa3IMYHBIX THUIOB BUOpAIUii, ONpeneNeHUusT ONTUMAJIbHBIX YCIOBHM TpyJa H
METOAbl  yCTPAaHEHUs  HEHUCHpPABHOCTEHM  cuUcTeMbl. (CTaThksd  BKJIIOYAET
METOZ0JIOTHI0, METO/IbI aHATIN3A U PE3YJIbTATHI SKCIEPUMEHTOB.
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Abstract. This article focuses on determining the vibration parameters based on
the analysis of vibrations in the spindle unit housing of metal cutting machines.
Studying the dynamics of spindle systems is crucial for improving the efficiency
of mechanical processes. The research presents methods for analyzing different
types of vibrations, determining optimal working conditions, and methods for
eliminating system malfunctions. The paper includes methodology, analysis
techniques, and experimental results.

Keywords: Metal cutting machines, Spindle unit, Vibration, Vibration
parameters, Dynamics, Spindle system, Mechanical processes, Analysis methods,
Malfunctions, Optimal working conditions.

Introduction

In the field of machine tools, it is very important to study the dynamics of spindle
systems, especially in high-precision machining processes. Loss of vibration can
reduce tool productivity and reduce machining quality. Therefore, it is necessary to
analyze the vibration parameters of spindle systems, control them and ensure their
operation under optimal conditions.

Literature Review

There are many scientific developments on vibrations of metal-cutting machines and
spindle systems. Vibrations occurring in such systems significantly reduce the
efficiency of mechanical processes. Therefore, methods for monitoring and analyzing
vibration levels, as well as approaches aimed at ensuring highly efficient operation of
systems, are studied in many studies in the literature.

Research Methodology

Methods of mathematical modeling and experimental analysis were used as the
research methodology. To determine the vibrations of the spindle system, real-time
measurements were taken using various sensors. Based on the data obtained, vibration
parameters were calculated and the efficiency of the system was assessed.

Analysis and Results

The research results showed that vibrations in the spindle system mainly have a
negative effect on the operation of the system. However, by using various analysis
methods, optimization measures were taken and the efficiency of the system was
significantly improved.

Vibrations in spindle units have different characteristics depending on their
mechanical structure and operating conditions. In addition, vibrations of high-speed
bearings exhibit complex dynamic behavior depending on their location, operating
conditions and material properties.
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Complete vibration vector measurement requires special measuring equipment,
since vibrations in spindle joints are often multi-dimensional and divided into different
frequencies. Therefore, full vector vibration measurements play an important role in
determining not only the stability of the system, but also how it responds to defects,
damage or operating conditions.

In this case, the regression coefficients in the frequency domain indicate different
parameters in the system’s oscillation spectrum, so more information and complex
analysis are needed to correctly build a frequency-dependent regression model.

The problem of vibration diagnostics in terms of measuring the vibration of
mechanical systems was considered in the research of scientists. This process requires
breaking down a system into simpler and smaller subsystems to study each component
of the system and its dynamic behavior. The overall dynamic behavior of the system is
determined by separately analyzing the vibration characteristics in each subsystem.

In addition, when analyzing a system, it is important to establish the relationship
between the coordinates. These relationships help us understand how system behavior
parameters interact. The process of diagnosing unobserved coordinates based on
observed coordinates is also carried out [3].

This approach requires frequency-spectral analysis of the system's behavior, which
is effective for fully understanding the dynamics of the system and determining its
oscillatory characteristics. Frequency identification methods use powerful analysis
techniques to determine the vibration parameters of a system and its dynamic model.
These methods often make it possible to calculate the specified system parameters
based on experimental measurements [4].

Let's consider the following calculation scheme (Fig. 1). This diagram shows an
approach to determining the relationship between body vibrations y(t) and system
spindle vibrations. Correlation of body and spindle vibrations helps elucidate the
interactions and their variation based on the linearity properties of the system.
Therefore, the system can be modeled using linear equations, which, in turn, provides
the necessary mathematical formulas for spectral analysis of oscillations [3]:

y(f) =[5 h(P) X (t — T)dT. (1)

The Fourier transform:

Y(f) = H(f) Xysn.(f), (2)

Body vibrations Y (f) and spindle end vibrations X, ;, (f) are expressed in the form
of complex amplitudes, each of which reflects the influence of mechanical processes
in the system at different frequencies. The complex amplitude spectrum of each
component allows us to simultaneously consider its phase and amplitude
characteristics, H (f) reflects the dynamic characteristics of the system in the frequency
domain and helps to understand the mechanism of vibration transmission between the
housing and the spindle [3, 4].
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h(t)
X sh- H(f
Xicsn: () Shpindelf (O

Figure 1. To determine the connection between the spindle and the body vibration
parameters, the SCT calculation scheme is used.

Xy sn(t) - This spindle reflects the dynamic behavior of the system over time. This
signal represents a change in the oscillatory process in the system over time and makes
it possible to study its amplitude and phase properties.

This function is necessary to determine the characteristic responses of the system
and is used to analyze the dynamic characteristics of the system, including its frequency
and time behavior.

Thus, it is necessary to obtain the transfer function H(f) in order to reproduce the
vibration parameters of the spindle end through the vibrations of the SVT body. Where
Xy s (t) = d(t) is considered. In this case, the input impact spectrum is equal to

Xiesn(f) = L[4]:
Y(H)=H(f). (3)

This situation shows a direct connection between the dynamic properties of the
system and the amplitude of the oscillations. As the amplitude increases in the system,
the nonlinear action of elastic forces increases, which can change the natural
frequencies of the system. This threshold should be aimed at preventing a shift in the
natural frequencies of the system, since a shift in the natural frequencies can disrupt
the dynamic stability of the system and cause unpleasant situations. This value is
important for controlling the system and limiting its fluctuations if necessary. To
ensure correct matching of natural frequencies and amplitudes, it is necessary to limit
the magnitude of input influences mainly by controlling external parameters of the
system, for example, spindle speed [2].

The coherence function is a tool used to measure how two signals relate to each
other. It describes the correlation of a signal with respect to frequency, and its value
ranges from O to 1. High values of y ,,,,(f) mean that the two signals are highly

correlated, and low values mean that their correlation is weak [5]:

[Sxy (D]
= o 4
Vay? = S (NS () (4)

Sxy (f) —wave spectrum of two signals, i.e. their strong correlations,

Sxx(f) and=S,,,,(f) autonomous spectrum of signals x and y (i.e. their individual
power spectrum) [2].

Through the coherence function using the transfer function H(f), it is possible to
study the connections between the input and output of the system and their frequency-
dependent characteristics. This, in turn, will be important for analyzing the dynamic
characteristics of the system and developing control strategies adapted to it. By finding
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the greatest consistency through the analysis process, maximum system response
and performance can be optimized [2].

Conclusions

Research has proven that production efficiency can be improved by controlling and
optimizing vibration in spindle systems. In the future, scientific developments in this
area should be aimed at improving vibration monitoring systems and systems.
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Annotatsiya. Ushbu maqolada Apertium-uzbek morfologik analizatoridan
foydalangan holda so‘zlarni segmentatsiya qilish imkonini beruvchi morfologik
yondashuvga asoslangan tokenizator taklif etiladi. Sentiment tahlili, matn
tasniflash va NER bo‘yicha eksperimentlar natijalari taklif etilgan tokenizatorning
asosly yondashuvdan ustun ekanligini isbotladi va uning o‘zbek NLP uchun
samaradorligini namoyon etdi.

Kalit so ‘zlar: Tabiiy tilni gayta ishlash, O zbek tili, Morfologik Tokenizatsiya,
So zlarni segmentlash.

AnHoramusi. B nmamHoit  pabGote  mpemmaraercas  MOPGOJIOTHYECKH-
OCBEJIOMJICHHBI ~TOKEHH3aTOp, KOTOPBIM HCHOJB3YeT MOP(OIOTHUECKHI
aHanmzarop Apertium-uzbek mist yiydmeHus mporecca CerMEHTAIlMH CIIOB.
Pe3ynbrarhl 3KCIEPUMEHTOB 0 aHAJIU3Y TOHAJIBHOCTH, KJIacCU(pUKALIMU TEKCTa
M pacrno3HaBaHuio uMeHoBaHHBIX cymHocTed (NER) aemoHcTtpupyroT
MIPEBOCXOJCTBO TMPEVIOKEHHOTO TOKEHM3aTOpa IO CPAaBHEHUIO C 0a30BBIMU
METOJIaMHU, MOATBEpKAast ero 3G HEKTUBHOCTH AJist 3a7a4 y30ekckoit NLP.

Knrwuesvie cnoea: Obpabomka ecmecmeenHHo20 s3blKA, Y30eKcKutl s3blK,
Mopdghonozuueckas mokenuzayus, Cecmenmayus cos.

Abstract. This paper proposes a morphologically-aware tokenizer that leverages
the Apertium-uzbek morphological analyzer to enable word splitting. Results on
Sentiment Analysis, Text Classification, and NER experiments prove the
superiority of the suggested tokenizer over the baseline approach, reflecting its
effectiveness in Uzbek NLP.

Keywords: Natural language processing, Uzbek language, Morphological
Tokenization, Word Segmentation.

Introduction

Tokenization is a fundamental Natural Language Processing (NLP) process where
text is divided into word or sub-word units. Due to the complex word structure in
morphologically rich and agglutinative languages such as Uzbek, correct tokenization
Is critical [1]. Uzbek words consist of root words with multiple affixes, which makes
it difficult for standard tokenizers such as WordPiece to divide text into appropriate
parts. Subsequent NLP tasks, i.e., Sentiment Analysis, Text Classification, and Named
Entity Recognition (NER), get affected due to such tokenization errors [2].


http://khorezmscience.uz/
mailto:elmurod1202@urdu.uz

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. FEBRUARY, 2025-2. ISSN 2181-9750

In order to alleviate this, we introduce a morphologically-aware tokenizer that
leverages the Apertium-uzbek morphological analyzer? to improve word segmentation
of Uzbek text. With cleaner token breaks preserving meaningful morpheme
boundaries, this tokenizer reduces vocabulary size and facilitates easier learning of
linguistic patterns by the model [3]. The comparison between default tokenizers and
the result of the newly proposed tokenizer for Uzbek texts can be seen in Table 1.

Table 1. Example output data for the Apertium morphological segmentation

Original Word Segmented Form (Apertium-uzb) Meaning
maktablarda maktab + lar + da “in the schools”
o ‘qituvchilaringizdan o0 ‘qituvchi + lar + ingiz + dan “from your teachers”

We demonstrate through experimental results that models using the proposed tokenizer
outperform baseline models on key Uzbek NLP tasks, validating its effectiveness in
enhancing the performance of language models on low-resource languages.

Literature Review

Tokenization is a critical Natural Language Processing (NLP) process, particularly
in complex morphological and agglutinative languages like Uzbek. In such languages,
words comprise sequences of morphemes that get concatenated and build complex
word structures that pose difficulties to standard tokenization methods.

Traditional tokenizers, i.e., WordPiece and Byte-Pair Encoding (BPE), suffer from
agglutinative languages because they cannot handle heavy affixation. The vulnerability
results in broken tokenization, which is detrimental to the performance of downstream
tasks on the language models [4].

Research has shown that the incorporation of morphological information into
tokenization processes could greatly enhance NLP performance on agglutinative
languages. For instance, experiments on Turkish - a similarly structured language to
Uzbek - showed that tokenization at the morphological level captures grammatically
interpretable sequences of characters, leading to improved language modeling [5].

For Uzbek, efforts have been made to develop tokenization methods that bear in
mind its linguistic characteristics. One is word type analysis and proposing
mathematical models of complex, paired, repeated, and compound words to develop a
finite state machine that represents spelling rules [6]. Another paper highlighted the
development of NLP tools that carry out linguistic analysis of Uzbek, mentioning the
need to have tools specific to its agglutinative nature [7].

Despite all these advances, however, there is still a shortage of robust,
morphologically-sensitive tokenization tools for Uzbek. It is essential to fill this
shortage in order to improve the accuracy and effectiveness of NLP tools for the Uzbek
language.

Research Methodology

2 Apertium Uzbek monolingual NLP repository: https://github.com/apertium/apertium-uzb
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The tokenizer utilizes the Apertium-uzbek morphological analyzer, a rule-based
system that effectively identifies Uzbek word stems, affixes, and case markers. The
Apertium-Uzbek morphological analysis interface, where it is possible to segment
words into morphologically-aware segments works as given in Figure 1.

$ echo "Bilim barchamizga baxt keltiradi" | apertium -d . uzb-morph d;

~Bilim/bilim<n><attr>/bilim<n><nom>$ “barchamizga/barcha<prn><coll><pxlpl><dat>$ “baxt/baxt<n><attr
Ly ] [ ]
Figure 2. The User interface example for the Apertium-Uzbek morphological analyser

The overall tokenization algorithm steps are presented in Figure 2.

Step 1: Input Step 2: Morphological . . . ;
Step 3: Token Assembly Step 4: Post-Processing

Convert all text to Combine the extracted Add special markers (e.g.

For each word in the input

lowercase to ensure P~ morphemes into individual [UNK]) for out-of-
uniform processing. tokens. vocabulary (OOV)
tokens.

Send the word to the
Apertium-uzbek
morphological analyzer.

Remove punctuation and
unnecessary symbols to
maintain clean text.

For rare morphemes or
unknown tokens, apply a
frequency threshold to

merge them if needed.

Return the final tokenized
text as a list of tokens.

Standardize spaces by
removing extra spaces
between words.

If the word is recognized,
Apertium returns its root
form and morpheme

segments.

If the word is unknown,
return the original word as
is.

Figure 3. The overall algorithm of the tokenization process.

This algorithm successfully separates Uzbek words by preserving meaningful
morphemes, offering better tokenization for morphologically rich languages. With this
universal-language algorithm, the tokenizer is also applicable to other agglutinative
languages.

After the tokenization is done, the training process takes place, in our case, we
trained the BERT models with above abovementioned tokenizer with the training

settings as given in Figure 3.

Gradient

Clipping:
Employed to

Learning Rate:
le-4 with
warmup of
10,000 steps

Optimizer:
AdamW Batch Size: 128

for all GPUs

Weight Decay:
prevent 0.01

exploding

gradients

(decoupled
weight decay)

Figure 4. Important Settings data for the BERT model training.
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Analysis and Results

Experiments were performed on three significant NLP tasks to evaluate the
effectiveness of the suggested morphologically-aware tokenizer: Sentiment Analysis,
Text Classification, and Named Entity Recognition (NER). All of the tasks were
performed with models trained on the suggested tokenizer and compared with models
trained on the baseline WordPiece tokenizer.

The results show that the morphologically-aware tokenizer consistently improved
the performance of the models across all tasks. In Sentiment Analysis, models with the
suggested tokenizer recorded an F1-score improvement of 2.8% over models that
utilized WordPiece. This is due to the fact that the suggested tokenizer treats sentiment-
carrying morphemes better, which are usually split by standard tokenizers.

In Text Classification, the proposed tokenizer provided a 2.1% increase in accuracy,
particularly in classes where affix-rich words dominate. For NER, where correct token
boundaries matter, the proposed tokenizer provided a 3.4% increase in F1-score,
significantly enhancing the recognition of complex Uzbek entity names.

Conclusions

In this paper, we introduced a morphologically-aware tokenizer to combat the
idiosyncrasies of the agglutinative structure of the Uzbek language. Leveraging the
Apertium-uzbek morphological analyzer, our tokenizer is able to split Uzbek words
into reasonable morphemes, resulting in higher-quality tokenization. Experimental
results on the main NLP tasks — Sentiment Analysis, Text Classification, and NER —
demonstrated the consistent superiority of our proposed tokenizer over the standard
WordPiece approach. The findings indicate that the incorporation of morphological
information during tokenization is essential to boost the performance of NLP on low-
resource, morphologically rich languages like Uzbek.
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AHHoTanmus.  ColMO’K3UCTEHIMANIbHAA  KOoHIenuuss  OJpuxa  dpomma
AHAJIM3UPYET 3TO 3HAYCHUE TIOHUMAHUS PEJIMTHO3HOTO CYIIECTBOBAHUS, a TAKXKE
€ro B3IJISIbl Ha CIOCOOBI “BBIBOJIA YEJIOBEKA M3 JYyXOBHOIO Kpu3uca” uepes
aHAIN3 “TYMAaHUCTUYECKOT0 WJIU «IK3UCTEHIHAIBHOT0)» MBIILICHUS.
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Abstract. The article analyzes the ethical significance of understanding religious
existence in Erich Fromm’s socio-existential concept, his views on ways to
“extricate a person from a spiritual crisis” through the analysis of the “humanistic”
or “existential” psyche.

Keywords: humanism, existential, religion, existence, cultural changes, soul,
social dependence, dominance.

Introduction

Erich Fromm is the only major representative of the reformed psychoanalysis
movement. He created a unique doctrine of religion. Fromm's doctrine of the essence
of religion, the social and spiritual life of man, and the past, present, and future that he
created constitute a large part of his doctrine[1]. This doctrine, as a part of Fromm's
work, became not only a development of holistic psychoanalysis, but also a doctrine
that encompassed and attracted a wide range of spiritual and intellectual research of all
Western intellectuals and youth in the 1960s. Fromm calls his doctrine “dialectical and
humanistic psychoanalysis,” and himself a “strict humanist” [2]. He seeks ways to
“extricate man from the spiritual crisis” through “humanistic” or “existential”
psychoanalysis [3]. The scientist emphasizes that modern society is completely
destroying man, violating his natural needs. Man is “dead,” Fromm says with anguish.
If urgent measures are not taken, a revolution is a certain fact. This approach
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determined the internal structure of Fromm’s works. No matter what Fromm writes
about, he addresses four problems: who is man, what are the conditions of existence,
what is the main reason for the “pathology of civilized society” and, finally, what are
the ways to “heal” man in society? These considerations form the basis of Fromm’s
religious teachings and find expression in the following works: “Psychological
Analysis and Religion” (1950), “Zen Buddhism and Religion” (1960), “Essays on the
Doctrine of Jesus and Other Problems of Religion, Psychology, and Culture” (1964),
“You Will Become a God” (1969).

According to Fromm’s teachings, in the process of the origin of humanity, man
gradually loses his connection with nature. But as a part of nature, subject to its ruthless
laws, he simultaneously goes beyond its boundaries, confronts it as a self-aware
subject. With his own thinking, self-awareness, the existence of a world of imagination,
man stands above all other creatures. But the existence of this ability is also a human
tragedy. Through thinking, a person also understands some of the tragedies in his life,
understands the inevitability of the «human situation». The basis of this is manifested
in the contradiction between human nature and supernatural (transcendental)
principles.

Deprived of the opportunity to return to the lost paradise, to live in harmony with
nature and the environment, a person is forced to search for other forms of harmony in
order to preserve himself and to interact with others. Using his thinking, he begins to
invent new directions, to create other forms of connection with society and nature. “The
imbalance of human existence,” writes Fromm, “gives rise to needs that develop their
own views in human nature and go beyond the limits of their animal origin” [4]. These
needs include connection with other people, self-determination, reliance on others,
inner integrity, a basic goal-oriented aspiration, and an object of belief. These needs do
not arise as inclinations, but are born as a general response to the “human situation”
that is hidden in heredity. In other words, it is not innate, but necessarily realized with
the birth of a person.

Literature Review

The concept of freedom in Erich Fromm’s socio-cultural concept has been studied
by many scholars. In particular, K. Miyamoto in 1987 through his research entitled
“Erich Fromm’s Theory of Alienation,” and N. Anjum in 2004 defended his doctoral
dissertation on the topic “The Problem of Man and Society in the Philosophy of Erich
Fromm.” Among the Turkish scholars, M. Guner studies the thinker’s moral
philosophy, and H. Atsiz studies his humanistic religious views from the perspective
of the moral criteria of today’s society.

Although no special scientific research has been conducted in Uzbekistan on the
concept of the soul in Erich Fromm’s philosophical anthropology, the views put
forward in the scientific studies. Ruzmatova G.M, Alimasov V., and Ruzmatzoda K.
help to form a general idea of his philosophical teachings. Also, in the article “Qalb
ilmi egasi” by Rakhmon Kochkar, the life and work of the thinker are briefly described.
In our country, the philosophy of Erich Fromm has been studied only in the direction


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. FEBRUARY, 2025-2. ISSN 2181-9750

of neo-Freudianism. However, it should be noted that to date, philosophical and
anthropological research on the thinker’s analysis of the human soul has not been fully
and comprehensively disclosed.

Among the scientists who have studied the philosophy of Erich Fromm from the
point of view of neo-Freudianism, one can cite researchers such as Dobrenkoe V.I.,
Titarenko G.A., and F.Kh. Sabirov. Also, the philosophy of the thinker has been studied
within the framework of philosophical anthropology by Agapov P.V., Osipov |.A., and
I.V. Egorova.

Research Methodology

The study emerged the idea of scientific and philosophical principles, such as
systematics, theoretical and deductive conclusions, analysis and synthesis, historical
and logical analysis, hermeneutical analysis, inheritance, universalism and nationality,
comparative analysis, and the idea of development.

Analysis and Results

Religion, according to Fromm, is a unique phenomenon. It is formed from the
moment a person separates himself from nature, from his self-awareness as a rational
being. Religion is primarily an authentic internal expression of the “human situation,”
a form of thinking about the fundamental problems of human existence. Trying to
overcome the conflict between body and soul, between nature and spiritual essence, a
person resorts to various forms of thinking and explanation. He seeks an answer to the
guestion posed at birth: how to eliminate fear, loneliness, and suffering? How to find
love and harmony with the world? In search of an answer, he builds a whole worldview
in his mind, which helps him understand himself, nature, and society, and motivates
him not to get lost in the diversity of life events. But man is not only a thinking but also
a feeling being. He is not satisfied with the standard of thinking of the world order.
Man needs some higher image, or object (idea, goal), to which he can devote himself
and serve, to which he can express his integral self, his essence. Fromm connects these
needs, the main directions, with the needs of man’s existence and sees in them the inner
basis, the source of religion [4].

Indeed, E. Fromm weakens the role of Freudian biological and instinctual factors in
human nature and emphasizes sociality. In his first work, The Creed of Jesus (1930),
he analyzes the influence of the development of religious consciousness in the person
of Jesus from early Christianity to the 4" century. Helplessness before the forces of
nature returns a person to the environment of childhood. The child feels comfort,
protection, and security in the shelter of his parents, but at the same time, he is also
overcome by feelings of fear. The essence of this situation is that the protected person
also retains in his consciousness the spiritual power of ancient protection. “A person,”
writes Fromm, “along with the love he felt for his father and mother in childhood, also
retains in his consciousness a fear and a hatred of the imaginary God” [5].

For Fromm, God, on the one hand, protects the interests of the rulers, and on the
other hand, serves as a comforter for other people. These two functions determined the
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fate of early Christianity. After all, if the father-god unconsciously personified
power, then this situation was manifested in early Christianity in a unique way. “In a
conscious state, they could not slander the father-God. Conscious anger was directed
against power... But the unconscious image of anger towards the father-god found its
reflection in Jesus. They put man next to God and imagined God the father” [5]. For
the man who personifies the son-god, Christianity appeared as a form of destruction of
those in power. This, according to Fromm, reveals the content of the contradiction of
ideas about Jesus Christ: that is, was he a man elevated to the level of god or was he a
god who descended from above to people? Thus, on the issue of Christianity, Fromm
developed Freud’s teachings in a unique way. In highlighting the socially calming
function of religion, Fromm puts forward his own point of view. Analyzing the nature
of religious feelings, the scientist draws attention to the dichotomy (equal division into
two) in the human soul. A person is alienated from others and from the environment,
and in this case, faith relatively softens the person’s separation from life and loneliness.

Fromm rejects the identification of generally accepted religion with a system of ideas
about God, considering it one-sided and superficial. Fromm argues that a person
worships not only animals, idols or gods, but also a nation, class, party, money, man,
power, or at the same time reason, love and brotherhood. In his opinion, the existence
of religion is determined not by the methods of solving its variability, but by the fact
that a person asks questions that are essential to his way of life. “Each person pays
attention to the question posed to him, “thinks” about it, tries to answer it as a person,
and only with the help of reason does he believe in religion, any system that answers
this question and transmits this answer to the next generation is a religion” [9].

Fromm rejects the historically formed concept of religion and its content, identifying
religion with a worldview in general [4]. Thus, the concept of “religion” encompasses
not only traditional religious beliefs, but also philosophical systems, moral teachings,
and socio-political doctrines.

The concept of “religion”, freely applied to various teachings and systems, is to one
degree or another related to the problems of human existence. Fromm divides religion
into “dominant religion” and “humanistic religion[4]. “Dominant religion” is the
religion of an alienated person, the object of its worship (deity, god) is alienated human
qualities, which are separated from man and are seen as a separate, independent
essence. Fromm strongly criticizes any separated and renewed “dominant religion™.
The tragedy of every secular religion is that, having become a mass structure, they are
controlled by the order of the church and other religious institutions. Later, of course,
they violate the initially proclaimed principles of freedom, independence and
happiness.

No rituals, ceremonies, or theoretical content constitute the inner essence of a
“humanistic religion”. Its center, origin, and eternal content, according to Fromm, is
“religious experience”, that is, the state of being directly felt by a person. The process
characteristic of our time is religions that are directly directed at subjective feelings. In
essence, Erich Fromm’s “humanistic religion” resembles the worldview of modern
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believers. In its religious structure, creeds and rituals do not play a central role, but
rather the subjective feelings of a person, the feeling of moral happiness, are important.

Doesn’t “religious experience” lose its religious content in this approach? — the
question arises naturally. If the above-mentioned features are not called religious by
virtue of their absence of any transcendent source, they cannot be considered a
privilege of believers. After all, Fromm does not even claim this. “The majority of
those who undoubtedly believe in God,” writes Fromm, “in their human relationships
or in communication with non-believers, believe in all sorts of old-fashioned and
heretical things. Some militant “atheists” devote their entire being to improving human
life, glorify cooperation, brotherhood, and love, and practically demonstrate their belief
in a deeply religious attitude™ [4].

Therefore, Fromm comes to a contradictory conclusion: religious experience, which
embodies the principles of love and justice, freedom and happiness, is more
characteristic of firmly believing believers, that is, atheists. This result became possible
after the transformation of religion into humanistic ethics, or rather, he raised ethics to
the level of “humanistic religion”. In support of his point of view, Fromm writes: “I
believe that the difference between morality and religiosity is partial, not absolute” [4].
When he tries to clarify this, that is, to prevent the complete merging of religious
experience with ethics, he limits himself to general considerations. “Religious
experience is understood only by those who have experienced it, they themselves do
not need any definition or clarification [4],” says E. Fromm.

Conclusions

Erich Fromm’s doctrine of religion, rooted in his humanistic and dialectical
psychoanalysis, offers a profound exploration of the human condition, emphasizing the
existential and social dimensions of spirituality. Fromm redefines religion as a response
to the fundamental contradictions of human existence, transcending traditional notions
of deity worship to encompass broader philosophical, ethical, and socio-political
systems. He critiques “dominant religion” for its alienating tendencies, advocating
instead for a “humanistic religion” centered on subjective experience, love, justice, and
freedom. Fromm’s unique perspective blurs the lines between religiosity and ethics,
suggesting that true religious experience is often embodied by those who prioritize
humanistic values, including atheists. His work challenges conventional religious
paradigms, offering a transformative vision of spirituality that aligns with the needs of
modern society.
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Abstract. The article discusses the creativity, lifestyle, and fate of Uzbek
“unarmed soldiers” who worked extensively in the Urals during the Great
Patriotic War (World War 11) and made a significant contribution to the Victory.
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Introduction

Based on the secret decree Ne 2414 of the State Defense Committee of the USSR on
October 14, 1942, 350,000 labor army personnel from the Central Asian republics were
mobilized to work at industrial and construction sites in the Urals region of Russia.
Specifically, the first contingent of 150,000 workers from Uzbekistan arrived in the
Chelyabinsk and Chkalov regions by the end of 1942 and began their activities.
However, issues such as the accommodation of workers, living conditions, housing
situations, food supply, medical services, and sanitation remained problematic.

Additionally, the inability of Central Asians to adapt to the climatic conditions and
language barriers also contributed to the untimely deaths of many workers. In this
regard, the study of this topic holds significant importance in the history and
historiography of Uzbekistan.

During 1941-1945, the concept of “labor army personnel” emerged in everyday life,
referring to those who carried out these tasks, and this term became synonymous with
the idea of “unarmed soldiers.”

Literature Review

While certain aspects of this issue have been partially noted in Uzbek historiography,
it has been more extensively studied in Russian historiography.

For example, the 1985 encyclopedia “The Great Patriotic War.” 1941-1945
mentions these terms alongside concepts such as “labor legislation,” “labor duty,” and
“labor reserves” [1].

Arkady Adolfovich German, a professor and founder of the International
Association for the Study of the History and Culture of Russian Germans, explains that
labor army personnel were individuals mobilized by military commissariats and
recruited for labor, concentrated under the supervision of NKVD camps and subjected
to strict barracks-like conditions. He emphasizes that these “labor army personnel”
aimed to elevate their social status from being “prisoners” to “labor army members”
[3].

The History of “Labor Army Personnel” in Historiography. In the 1980s, the
history of "labor army personnel™ began to be explored in historiography, with a series
of articles published by authors such as Gordon L., Klopov E., and Cherednik E.I.,
focusing on the deportation of Soviet Germans and other ethnic groups.

In 1990-1991, Zemskov V.N., in his scholarly works on the widespread practices of
exile and deportation in the USSR and the activities of the GULAG, explained that
Soviet citizens (Germans, Finns, Romanians, Hungarians, Italians) mobilized for
construction projects under the NKVD and other commissariats formed “worker
battalions,” which essentially constituted the “labor army personnel.” These “worker
battalions” were integrated into the GULAG system [4].

At an international conference held in Anapa in 1996, Kurochkin A.N. attempted to
clarify the concept of “labor army personnel.” According to his view: “The term labor
army personnel can be applied to those forcibly recruited into worker battalions,
columns, and detachments, who worked under centralized militarized conditions, such
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as barracks, and within internally guarded punishment colonies.” In general, he
emphasized that the “labor army” used during 1941-1945 was a militarized form of
labor for a specific category of Soviet citizens [5].

The concept of “labor army personnel” has also been explored in the research of
Bugay N.F., Bikmatov R., Zabolotskaya K., Gerber O.A., Birbasova N.V., Antufyeva
A.A., Malamud Y., Paletskikh N.P., Schaefer E.A., and N.V. Klimov. They have
examined the term from various perspectives, often referring to them as “mobilized
Germans.” Additionally, they have highlighted the strict and militarized application of
forced labor practices, which contributed to the expansion of the GULAG system under
the NKVD and the establishment of new camps [6].

In the conclusion of V.M. Kirillov’s fundamental research published in 1996, the
following points are emphasized:

“...The population of Uzbekistan, Turkmenistan, Kazakhstan, Chuvashia, and
Mordovia was subjected to mass forced labor, exploiting the unpaid labor of prisoners.
The labor of Soviet Germans and Poles from Western Ukraine, Belarus, and the Baltic
regions was also utilized. Under these conditions, the Tagil construction project was
established within the NKVD system, and the Tagillag camp was formed. Worker
battalions and columns composed of mobilized laborers were organized. According to
the author, the forced labor system expanded further due to the inclusion of prisoners
of war, individuals who had lost their military or party documents, and their relatives,
who were also integrated into the labor army [7].”

One of the Ural historians, E. Kornilov, in his scholarly articles, provided a deep
analysis of the activities of “labor army personnel” based on extensive archival
documents. He compared previously used sources and introduced them into scientific
discourse, analyzing the documents from an ideological and fair perspective [8].

In the second half of the 1990s, Morozov N.A. conducted a comprehensive analysis
of the situation and activities of the German population during 1941-1945. He divided
their mobilization into the “labor army” into four stages and highlighted that not only
ethnic Germans but also representatives of other nationalities, such as Koreans,
Russians, Ukrainians, Belarusians, Kalmyks, and others, were recruited to work in
industrial enterprises.

Knyshevsky P.N., who extensively studied the activities of the State Defense
Committee in mobilizing labor resources, used the term “labor front” to describe the
category of mobilized workers. He emphasized that the “labor front” expanded with
the inclusion of deported peoples, individuals unfit for military service due to health
reasons, those discharged from the army, and people from the GULAG system,
Researcher Paletskikh N.P. supported this logical reasoning and proposed categorizing
the “labor army” into groups such as “construction battalions,” “worker columns,” and
“Soviet-German camps.”

Historical research on the phenomenon of the “labor army” during World War Il has
shown that these processes should now be studied not only in articles or theses but as
a genuine “object” of research. The concept of “labor army personnel” requires both
narrow and broad examination to achieve its objectives.
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Gorelik E.M., Emelyanova A.P., and Chikalaeva E.P. have focused their research
on the labor processes of “labor army personnel” in the production enterprises and
factories of the Ural region [9].

Goncharov G.A. dedicated his scientific works entirely to the activities of the labor
army personnel in the Urals. His numerous scholarly articles on this topic later evolved
into a doctoral dissertation-level study [10].

Research Methodology

This article adopts a historical perspective. It examines the status of “labor army
personnel,” the scientific developments in Russian historiography on this topic, and the
role of labor army personnel in the socio-economic and military-industrial activities of
the Urals. It also provides a scientific analysis of their classification and social status.

In historiography, this period, like the 1920s-1930s of the 20" century, introduced
many new concepts and terms that require specific classification. In the first half of the
20" century, the term “labor army” was used, and the process of working in this system
carried a certain connotation of “slavery.” During this period, almost all rights of
individuals against forced labor were suppressed.

Analysis and Results

The interpretation of these concepts depends on the ideas, ideologies, and
approaches used to translate and analyze them. Historical-philosophical observations
require a foundation of historical accuracy, objectivity, and deep reflection.

Workers mobilized from Central Asia labored under extremely harsh and
challenging conditions in industrial and construction enterprises in the Urals, Southern
Urals, Bashkiria, Chelyabinsk, and other regions. They demonstrated immense heroism
and courage in producing weapons, ammunition, clothing, and other supplies to meet
the demands of the front and achieve victory over the enemy.

Conclusions and Recommendations

Based on the analysis of the implementation of the 1942 decree No2414 by the former
State Defense Committee, the following conclusions can be drawn:

The German leadership, when initiating war against the Soviet Union, hoped to
exploit national conflicts and fragmentation within the multi-ethnic USSR. However,
these calculations proved incorrect.

The victory over Nazi Germany during the war years was achieved through the
collective heroism of all Soviet peoples, the mass bravery of Red Army soldiers at the
front, and the united efforts of workers from all nationalities behind the frontlines, all
aimed at defeating the enemy.

In particular, it is essential to highlight the contribution of 150,000 Uzbek “unarmed
soldiers” who played a significant role in providing raw materials, weapons, and
equipment to the front between 1942 and 1944,

During World War |Il, policies were implemented to address labor shortages,
organize labor, and solve related problems. Studying the number, composition,
location, material-social conditions, and labor relations of “unarmed soldiers” is a
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separate issue. In this regard, scientific expeditions and the use of primary archival
sources, narrative materials, and oral history are crucial.
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Abstract. This article examines the development of the educational system in
Turkestan at the beginning of the 20" century and the role of the Jadid movement
in national awakening and social reform. It analyzes how the Jadids sought to
modernize education, eliminate social inequalities, and promote self-governance
through enlightenment and intellectual advancement.

Keywords: jadidism, national liberation movement, educational reform,
enlightenment, secular education, Turkestan, Russian-native schools.

Introduction

When we hear phrases such as “national liberation movement” and “struggle for
independence,” we first envision our ancestors who sacrificed their lives and shed
blood on the battlefield for their homeland. However, the struggle for independence
has not always taken place on the battlefield. The Jadids, recognizing that achieving
independence through war and revolts was impossible, considered raising public
consciousness and providing quality education to the youth as their primary weapon.
As President Shavkat Mirziyoyev emphasized:
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“At the beginning of the 20" century, our patriotic Jadid forefathers, relying on
the ideas of enlightenment, sought to lead our people from backwardness to the path
of progress, equipping them with secular knowledge and advanced professions. They
aimed to establish freedom, justice, equality, enlightenment, and national identity, as
well as to develop our ancient culture and language as the meaning and purpose of
their lives” [1].

Indeed, during this period, the Jadid movement brought significant transformations
to Central Asia, particularly Uzbekistan. This intellectual and cultural movement aimed
to reform society and modernize education based on the principles of enlightenment.
The idea of using knowledge and education to elevate society was directed at
encouraging the youth to acquire secular knowledge and advanced professions,
eliminating social inequalities in Central Asia, and promoting self-governance.

Literature Review

Despite the growing number of scholarly studies on the Jadid movement, differing
perspectives continue to emerge due to the destruction of historical records and archival
documents under Soviet rule. Particularly in the works of international scholars, the
Jadid movement, as part of the broader struggle for liberation among Muslim peoples
under Russian colonial rule, is described with varying interpretations. Historian
Edward Allworth characterizes the Jadid movement as a national liberation movement
in Turkestan, stating that it “opened a new chapter in the history of the peoples
subjected to Russian imperial rule and developed as an ideological-political system
aimed at the awakening and growth of local identities” [2].

Political scientist Adeeb Khalid describes the Jadids as “individuals involved in the
movement to reform Muslim societies through new social structures and modern
means” [3]. Researchers such as Jeff Eden, Paolo Sartori, and Devin DeWeese define
Jadidism as “a movement composed of small groups, organizationally weak” [4].
However, historical evidence confirms that the Jadids operated as an organized
movement with a distinct structure.

Alexander Bennigsen and Enders Wimbush argue that “Jadidism displayed more of
a national character than a religious one” [5]. Edward J. Lazzerini supports this view,
concluding that “epistemologically, the movement did not adhere strictly to Islamic
norms” [6]. Meanwhile, Uzbek scholar J. Nurmatov and his colleagues define
Jadidism as “a national-cultural movement with a religious character” [7]. This
interpretation is based on the fact that Islam was deeply embedded in the social,
cultural, and political life of Central Asian Muslims at the time and was the primary
force influencing their national identity.

Research Methodology

This study employs a historical and comparative analysis approach to examine the
socio-political environment of Turkestan in the 19" -20™ centuries and the emergence
of the Jadid movement. Primary sources, including archival records, government
documents, and contemporary writings of the Jadids, have been reviewed to reconstruct
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the intellectual and ideological foundations of the movement. Additionally,
secondary sources such as academic monographs, journal articles, and historical
analyses by scholars like Edward Allworth, Adeeb Khalid, and Alexander Bennigsen
are utilized to provide a broader understanding of Jadidism's role in national identity
formation and social reform.

The research follows a qualitative methodology, integrating textual analysis of
historical documents with a thematic review of literature on educational reform,
nationalism, and colonial resistance. A comparative approach is applied to assess the
Impact of Jadidism in Turkestan relative to similar movements in other parts of the
Muslim world, including the Middle East, Crimea, and the Caucasus.

Furthermore, discourse analysis is employed to evaluate the narratives surrounding
the Jadid movement, particularly in Soviet and post-Soviet historiography. This helps
to identify ideological biases in the representation of the movement and its key figures.
By synthesizing multiple perspectives, this study aims to offer a nuanced understanding
of the factors that influenced the rise, development, and eventual suppression of the
Jadid movement.

Although the Jadids proposed integrating secular sciences into their curriculum, they
did not intend to criticize Islam. Instead, they sought to connect science with Islam and
convey this interrelation to the public. The various definitions and interpretations of
Jadidism suggest that the Russian Empire's military, technological, and economic
superiority over Central Asian nations prompted the Jadids to focus on modernizing
their people in these areas, particularly through educational reforms. As a result,
Jadidism branched out into multiple sectors, encompassing political, military,
economic, religious, educational, and national-cultural reforms, forming a well-
structured movement.

The nearly half-century-long active existence of the Jadid movement can be divided
into several stages. According to American historian Edward Allworth, Jadidism in
Turkestan developed in two phases:

1. In the first phase, the Jadids struggled for a unified Turkestan.

2. In the second phase, they advocated for each ethnic group within Turkestan to
have the right to determine its own fate [2].

Uzbek historian Sh. Salomov, however, categorizes the movement into three
periods:

1. Before World War I, the Jadids primarily functioned as educators and mentors
spreading enlightenment.

2. After World War 1, they began advocating for a parliamentary monarchy.

3. Following the February Revolution of 1917, many Turkestan Jadids started
demanding large-scale political reforms [8].

Kulshanova A.A. directly links the stages of the Jadid movement to its ideological
principles [9]. In the initial phase, the Jadids focused solely on educational reforms.
The second phase, following the Russian Revolution of 1905, marked a shift toward
democratic and political ideas. In the final phase, despite persecution by the Russian
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authorities, which led to the execution of key figures, the movement did not
disappear entirely; rather, it continued to operate covertly in various forms.

The social and political environment that gave rise to Jadidism and its development
was shaped by both internal and external factors. In the late 19" and early 20" centuries,
Jadidism emerged as a response to the socio-political conditions in Russian-controlled
colonies, including Turkestan. Its primary objectives were to eliminate illiteracy and
Ignorance, create opportunities for education, and spread enlightenment and patriotism
among the local population.

Analysis and Results

Jadidism became the principal ideological movement opposing subjugation and
servitude among Muslim communities in Crimea, the VVolga region, the Caucasus, and
Turkestan during the late 19" and early 20" centuries. Its supporters sought
modernization, new forms of education, and national progress [8]. They believed that
achieving these goals was only possible through education, leading them to establish
new-method (Jadid) schools, send young students abroad for higher education, and
encourage foreign language learning.

The ideological views of Turkestan's Jadids were reflected in several key aspects:

1. Criticism of backwardness — The Jadids strongly criticized the social,
educational, economic, and military stagnation that had taken hold in Turkestan.

2. Opposition to religious superstition — They condemned blind adherence to
baseless beliefs, advocating for the eradication of harmful social practices such as
polygamy and child marriage.

3. Advocacy for national statehood — They promoted the idea of creating a
national state as a means for the Uzbek people to achieve independence.

4. Constitutional governance — The Jadids were among the first to propose
adopting a constitution as a foundation for an independent society.

5. Recognition of native language — They argued that granting official status to
the local language was crucial for national identity and social progress.

6. National currency and military — The Jadids introduced the idea of a national
currency and advocated for the establishment of Turkestan's armed forces.

The social-political environment that shaped the Jadid movement was also
influenced by Russian policies toward education in Turkestan. By the early 20%
century, the majority of the population received education in madrasas, while the
Russian government began establishing its own schools. These schools were classified
into three types:

1. Specialized schools for training translators

2. Elite schools for children of Russian families and government officials

3. “Russian-native” schools aimed at integrating Muslims into Russian culture

The colonial authorities only recognized individuals fluent in Russian and educated
In Russian-native schools as literate. They maintained the view that before Russian
colonization, the local population had been illiterate and had only begun receiving
education after the arrival of Russian rule. However, historical records indicate that
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traditional schools and madrasas provided education long before the establishment
of Russian-native schools.

Conclusions

In conclusion, the Jadid movement was not merely an educational reform initiative
but a comprehensive national movement striving for independence, social progress,
and modernization.
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Annotatsiya. Ushbu maqgolada ichki siyosatning Pokistonning mustagillikdan
1965 yilgacha rivojlanishiga ta’siri tahlil gilinadi. Tadgigotda istigloldan keyingi
ijtimoiy-siyosiy, iqtisodiy va madaniy o‘zgarishlar va ularning milliy
taragqiyotga ta’siri o‘rganiladi. Tadqiqot tarixiy tahlil va davr adabiyotlarini
ko‘rib chigishga asoslangan bo‘lib, asosiy e’tibor ichki siyosatga oid qarorlar va
ularning ogibatlariga garatiladi.

Kalit so “zlar: Pokiston, ichki siyosat, milliy taraqqiyot, mustaqillikdan keyingi
davr, igtisodiy islohotlar, ijtimoiy siyosat.

AHHoTaums. B 3Toi1 cTaThe aHATU3UPYETCs BIUSHUE BHYTPEHHEH MOJIMTUKHA Ha
pasButue Ilakucrana ¢ MomeHTa oOpeTeHHsl He3aBucUMOcTH 10 1965 roga. B
MCCJICIOBAHUH PACCMATPHUBAIOTCS COIMATBHO-TIONUTHICCKHAE, SKOHOMUYECKHIE U
KyJbTypHBIE W3MEHEHUS IMOCie OOpETEHUS HE3aBUCHUMOCTH W WX BIHMSHHE Ha
HalMoOHaIbHOE pa3BuTHe. VccmeqoBanne OCHOBAaHO HA UCTOPUYECKOM aHAIN3E U
o030pe nHTepaTypbl TOTO TEpHOAa, C YIOPOM Ha KIIOUEBBIC PEIICHHS BO
BHYTPEHHEH MOJUTHKE U UX MOCCACTBUS.

Knioueevie cnosa. Ilaxucmawn, GHYMpeHHSSE NOAUMUKA, HAYUOHAIbHOE
pazeumue, nepuoo nocie obOpemeHuss He3a8UCUMOCMU, IKOHOMUYECKUe
pegopmul, coyuanbHas NOIUMUKA.

Abstract. This article analyzes the influence of domestic policies on Pakistan's
development from independence until 1965. The research examines the socio-
political, economic, and cultural changes following independence and their
impact on national development. The study is based on historical analysis and
literature review of the period, focusing on key domestic policy decisions and
their consequences.

Keywords: Pakistan, domestic policy, national development, post-
independence period, economic reforms, social policy.

Introduction

The emergence of Pakistan as an independent state in 1947 marked a pivotal moment
in South Asian history, initiating a complex period of nation-building and domestic
policy development. The partition of British India resulted in unprecedented challenges
for the newly formed nation, requiring immediate and decisive policy responses across
multiple fronts. The period from 1947 to 1965 represents a critical phase in Pakistan’s
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history, during which domestic policies played a fundamental role in shaping the
country’s developmental trajectory [1-3].

In the immediate aftermath of independence, Pakistan faced numerous challenges
that demanded urgent attention. These included the massive influx of refugees from
India, the need to establish functional governmental institutions, the imperative to
develop a viable economic system, and the challenge of forging a unified national
identity among diverse ethnic and linguistic groups. Under the leadership of
Muhammad Ali Jinnah, the country’s first Governor-General, Pakistan embarked on
an ambitious journey of state-building while grappling with these multifaceted
challenges [2].

The significance of studying this period (1947-1965) lies in understanding how early
domestic policy decisions influenced Pakistan’s subsequent development path. This
era witnessed several crucial transitions: from civilian to military rule, from an
agricultural to an industrializing economy, and from traditional to modern
administrative structures. The domestic policies implemented during this period not
only addressed immediate post-independence challenges but also laid the foundation
for Pakistan’s future political, economic, and social framework [4-9].

Literature Review

The literature review reveals a rich body of scholarly work examining Pakistan’s
early development period from various angles. Ayesha Jalal’s seminal work “The
Struggle for Pakistan” [3] provides a comprehensive analysis of the challenges faced
during the nation-building process. Her research particularly emphasizes the complex
interplay between political institutions and policy implementation in the early years of
independence. Stephen Cohen’s “The Idea of Pakistan” [2] offers valuable insights into
the ideological underpinnings of Pakistan’s domestic policies and their long-term
implications for national development.

Uzbek scholars have also made significant contributions to understanding this
period. Khudoyberganov’s “Pakistan’s Path to Independence and Development” [10]
provides a unique Central Asian perspective on Pakistan’s early development
challenges, particularly focusing on the economic and social transformation during the
1950s. Similarly, Usmanov’s “South Asian Politics: Pakistan’s First Two Decades”
[11] offers a valuable analysis of Pakistan’s political evolution and its impact on
regional dynamics.

The economic aspects of Pakistan’s domestic policies have been extensively
analyzed by Khan [4], who examines the implementation and outcomes of early
economic planning initiatives. Talbot’s work [7] provides crucial insights into the
institutional development and administrative challenges faced during this period. The
social and cultural dimensions of domestic policy are well-documented in Ahmed's
research [1], which examines the complex process of national integration and identity
formation.

Pakistani scholars like Sayeed [6] have contributed significantly to understanding
the political system’s evolution, while Waseem [8] provides a detailed analysis of state-
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society relations during this period. These works collectively highlight the
multifaceted nature of Pakistan’s domestic policy challenges and their impact on
national development.

Research Methodology

This research employs a comprehensive historical-analytical approach to examine
Pakistan’s domestic policies between 1947 and 1965. The methodology primarily
focuses on qualitative analysis of historical documents, academic literature, and official
records from diverse sources, including Western, South Asian, and Central Asian
perspectives. The research framework incorporates both chronological and thematic
approaches to analyze the evolution and impact of domestic policies during this crucial
period.

Analysis and Results

The analysis of Pakistan’s domestic policies between 1947 and 1965 reveals a
complex tapestry of political transformation, economic development, and social
change. This period was characterized by significant policy initiatives that shaped the
nation's developmental trajectory across multiple dimensions.

The political landscape of Pakistan during this period underwent dramatic
transformations that profoundly influenced the country's development path. The
untimely death of Muhammad Ali Jinnah in 1948 created a significant leadership
vacuum that the nascent state struggled to fill [McGrath, 2016]. The subsequent period
witnessed a series of political crises, culminating in the military coup of 1958 led by
Ayub Khan. This transition from civilian to military rule marked a fundamental shift
in Pakistan's governance structure and policy-making approach.

The military regime under Ayub Khan introduced the Basic Democracies system,
which, while ostensibly aimed at grassroots political participation, effectively
centralized power and created a new political hierarchy. This period also saw the
implementation of the 1962 Constitution, which institutionalized a presidential system
and further consolidated executive authority. These political changes had far-reaching
implications for policy formulation and implementation across all sectors of national
development.

The economic policies during this period reflected a strategic shift from a
predominantly agricultural economy toward industrial development. The
implementation of the First Five-Year Plan (1955-1960) marked Pakistan’s entry into
systematic economic planning [4]. The government adopted a mixed economy
approach, combining state-led industrialization with private-sector participation. This
period saw the establishment of key industrial units, the development of infrastructure,
and the creation of essential financial institutions.

The agricultural sector underwent significant changes through land reforms and the
introduction of modern farming techniques. However, these reforms had mixed results,
with some regions benefiting more than others, leading to regional economic disparities
that would later become sources of political tension. The period also witnessed the
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emergence of a new industrial class and the beginning of Pakistan’s green
revolution, though the benefits of these developments were not equally distributed
across society.

The social policy landscape during this period was dominated by the challenges of
refugee integration, educational development, and cultural harmonization. The
government faced the enormous task of integrating millions of refugees from India
while simultaneously building a cohesive national identity. The education sector saw
significant expansion, though it struggled with issues of quality and access. Language
policy became a particularly contentious issue, especially regarding the status of Urdu
as the national language and its relationship with regional languages.

The period also witnessed significant efforts in social welfare programs, including
public health initiatives and housing schemes. However, these programs often faced
implementation challenges due to limited resources and administrative capacity. The
government's attempts to forge a unified national culture while respecting regional
diversity created tensions that would influence future policy decisions.

The development of administrative institutions during this period laid the
groundwork for Pakistan's modern state apparatus. The civil service underwent
significant reorganization, though it largely retained its colonial structure. Local
government reforms under Ayub Khan's regime attempted to create a more efficient
administrative system, but also served to strengthen central control over local affairs
[8].

The judiciary saw important developments during this period, including the
establishment of key legal precedents that would influence future governance.
However, the relationship between various state institutions remained complex, often
leading to jurisdictional conflicts and governance challenges.

Though this analysis focuses on domestic policy, it’s important to note that
international relations, particularly Cold War dynamics and relations with neighboring
countries, significantly influenced domestic policy choices. The alignment with
Western powers affected economic aid and development priorities, while regional
tensions, especially with India, influenced resource allocation and development
strategies.

These results demonstrate that the period from 1947 to 1965 was characterized by
ambitious policy initiatives across multiple sectors, though their implementation and
outcomes were often complicated by political instability, resource constraints, and
administrative challenges. The policies of this era laid the foundation for many of
Pakistan’s modern institutions and development patterns, while also creating some of
the structural challenges that would persist in later years.

Conclusions

The examination of Pakistan’s domestic policies from 1947 to 1965 reveals a
complex interplay of achievements, challenges, and transformative changes that
fundamentally shaped the nation’s development trajectory. This crucial period in
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Pakistan’s history demonstrated both the potential and limitations of domestic
policy in driving national development under challenging circumstances.

The early years of independence were marked by significant accomplishments in
establishing basic state institutions and implementing initial economic reforms.
However, these achievements were often overshadowed by political instability,
culminating in the military takeover of 1958. The Ayub Khan era, while bringing
certain economic gains and administrative reforms, also introduced long-term
structural challenges in Pakistan’s political system.

The domestic policies of this period had far-reaching implications that continue to
influence contemporary Pakistan. The emphasis on rapid industrialization, though
successful in creating an industrial base, led to regional economic disparities. Similarly,
the centralization of political power and the focus on modernization without adequate
attention to social equity created tensions that would manifest in later years.

Perhaps most significantly, this period highlighted the crucial relationship between
political stability and sustainable development. The transition from civilian to military
rule, while temporarily providing administrative efficiency, established precedents that
would affect Pakistan's political evolution for decades to come. The experience of these
formative years underscores the importance of balanced, inclusive domestic policies in
ensuring long-term national development.

Looking back at this period provides valuable insights for understanding
contemporary Pakistan and offers lessons for future policy-making. The successes and
failures of domestic policies during these crucial years continue to resonate in
Pakistan's ongoing journey of national development, serving as both a guide and a
warning for future policy directions.
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Annotatsiya. Ushbu magola O°zbek xalg ertaklarida gahramonlarning
tug‘ilishiga oid alomatlarni o‘rganadi. Magola, alomatlarning mo‘jizaviy, tabiat
bilan bog‘lig, ilmiy va diniy aspektlarini tahlil gilib, ular ganday gilib madaniy
hayotga ta’sir ko‘rsatishini ko‘rsatadi. Alomatlar xalq e’tiqodlari, gqadriyatlar va
milliy o‘zlikni aks ettiruvchi ahamiyatga ega ekanligi ta’kidlanadi.

Kalit so‘zlar: Qahramonlarning tug ‘ilishi, ertaklar, O ‘zbek xalg mifologiyasi,
madaniy hayot, alomatlar, xalq gadriyatlari, mo jizaviy tug ‘ilish, tabiat va
alomatlar, xalq e ’tigodlari, madaniy o ‘Zlik.

AnHoTanusi. CTaThs UCCIENYET 3HAMEHHS, CBI3aHHBIC C POKICHUEM TepOCB B
y30eKCKHUX HApOIHBIX CKa3kax. B paboTe aHaTM3UPYIOTCS YyIeCHBIC, CBSI3aHHBIE
C TPUPOJION, HAYUHBIE U PEIUTHO3HBIC ACMEKThl dTUX 3HAMEHUMN, a TaKXKe UX
BJIMSIHUE Ha KYJBTYPHYIO *KHU3Hb. [loTuepKkuBaeTcs, 4To 3TH 3HAMEHHS OTPAKAIOT
BEPOBAHUS, IIEHHOCTH W HAIIMOHAJIBHYIO UIACHTUYHOCTh HApO/Ia.

Knroueevie cnosa: Pooicoenue OGocamuipeil, ckazku, Y30eKcKas HapoOHas
mughonocust, KyibmypHas JHCU3Hb, NPUMeENbl, HAPOOHble YEHHOCMU, 4YOeCHOe
podicoenue, npupooa U HpuMemsl, HAPOOHble BePOBAHUs, K)IbMYPHA
CcamoObIMHOCb.

Abstract. This article explores the omens related to the birth of heroes in Uzbek
folk tales. It analyzes the miraculous, nature-related, scientific, and religious
aspects of these omens and shows how they influence cultural life. The article
emphasizes that these omens reflect the beliefs, values, and national identity of
the people.

Keywords: Birth of heroes, fairy tales, Uzbek folk mythology, cultural life,
signs, folk values, miraculous birth, nature and signs, folk beliefs, cultural identity

Introduction

Uzbek folk tales not only reflect the cultural heritage of the people but also embody
their values, worldview, and historical experience. In these tales, the birth of heroes is
expressed through certain signs, which provide insight into their future social, spiritual,
and ethnic roles. These signs often indicate that the hero’s birth is not merely an
ordinary event but a moment of great significance for the people. This article examines
the signs associated with the birth of heroes in Uzbek folk tales and their impact on
cultural life [1].
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Signs Associated with the Birth of Heroes: This phenomenon is often linked to
miraculous or natural events. Before birth, signs such as the shining of stars, rainfall,
or earthquakes may be observed. These signs predict the hero’s future and signify their
great importance to the people. Additionally, the appearance of religious or scientific
symbols sometimes highlights the hero’s uniqueness.

Miraculous Birth and Signs: In Uzbek folk tales, the signs related to the birth of
heroes are often expressed in a miraculous manner. Before birth, certain stars or natural
phenomena (rain, earthquakes, the shining of stars) may occur. These signs primarily
serve as a prophecy about the hero’s future.

Connection with Nature: In many folk tales, the birth of a hero is linked to a
significant aspect of nature. For example, heroes are often born in mountains or wild
forests, symbolizing their strength, freedom, and independence.

Scientific and Religious Signs: Some tales incorporate divine or religious concepts
in the birth process. For instance, the appearance of special marks or sacred symbols
(such as unique imprints or a radiant glow) on the newborn’s face signifies the hero’s
extraordinary nature.

Birth and the Needs of the People: Heroes are often born in response to the needs of
the people. Their birth is frequently foretold as a means to fulfill the wishes of the
people, restore justice, or fight against evil forces. These signs are directly connected
to the hero’s future social role [2].

Literature Review

Impact on Cultural Life: The signs associated with the birth of heroes in Uzbek folk
tales influence the formation of cultural life, social values, and popular beliefs. Heroes
are often born in response to the needs of the people, which signifies the preservation
of cultural heritage, the strengthening of national identity, and the emergence of new
social advancements.

Formation of Public Beliefs and Values: The signs related to the birth of heroes in
folk tales are closely connected to the values and beliefs of the people. The miraculous
aspects of birth symbolize the hero’s ability to fulfill dreams and aspirations.
Additionally, the emergence of new heroes who respond to the social and cultural needs
of the people is interpreted as a sign of justice, peace, and progress [3].

Identity and Cultural Transformations: The signs associated with the birth of heroes
reflect cultural changes and national identity. These symbolic signs of birth play a
crucial role in depicting individuals who unite the people, preserve historical memory,
and sustain cultural traditions across generations.

The Social Role of Heroes and Cultural Advancement: The birth of heroes and its
impact on cultural life often signify social transformations. Heroes do not serve only
themselves but contribute to society as a whole, and this is reflected in the signs
marking their birth. Through their future actions and unique interpretations, they help
drive social progress and uplift the people [4].

Research Methodology
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The signs associated with the birth of heroes in folk tales and epics are significant
elements that reflect the spiritual, social, and cultural development of society. These
signs should not only be viewed within the context of fairy tales and legends but also
as a formative force in shaping society. The birth of heroes and its associated signs
unite the people, strengthen national values, lead to social changes, and preserve
historical memory [5].

When discussing the signs and the birth of heroes, we must recognize their
Importance in preserving cultural heritage, religious beliefs, and moral values, as well
as ensuring stability and progress within society. All these aspects play a crucial role
in shaping the spiritual and cultural future of the people.

Thus, the signs related to the birth of heroes in Uzbek folk tales and folklore should
not be seen merely as fictional elements but as factors that shape society and guide
social and cultural life [6].

Analysis and Results

Signs of heroic birth in uzbek folk tales: The signs related to the birth of heroes in
Uzbek folk tales are important elements that reflect national traditions, cultural
heritage, and popular beliefs. These signs predetermine the hero’s future, their role in
society, and their social responsibilities. The birth of heroes is often depicted as
miraculous or connected to natural phenomena, which signifies the hero’s exceptional
status in folk imagination.

Such tale motifs play a crucial role in strengthening spiritual values, preserving
historical memory, and shaping national identity. The signs of a hero’s birth reflect the
moral norms, religious beliefs, and significant social changes in society. They
contribute to national self-awareness, strengthen social solidarity, and serve as a means
of educating future generations.

Moreover, these signs help reinforce concepts such as social justice, peace, and
patriotism in tales and epics. The birth of heroes and their role in society create new
expressions in national culture and art, ensuring the continuous transmission of cultural
heritage through oral folk creativity.

Key features of signs related to heroic birth

Connection to miraculous and natural phenomena: In Uzbek folk tales, heroes are
often born in a miraculous manner. For example, parents who have long suffered from
childlessness conceive a child on a sacred day or under extraordinary natural
circumstances. This signifies that the hero is not an ordinary person but someone
destined to fulfill an important mission in society.

Presence of natural and cosmic signs: Sometimes, the hero’s birth is associated with
celestial movements, changes in the sun or moon, rain, or lightning. Such signs indicate
that the hero is divinely chosen and guided by fate.

Animal-related birth omens: Many tales describe the birth of heroes with the help of
animals or mythical creatures. Birds, fish, or magical animals often play a role in the
hero’s birth, emphasizing their unique mission.
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Special signs related to the hero’s parents: In many tales, the hero’s parents are
not ordinary people but kings, sages, or sacred figures. This provides a foundation for
the hero’s future leadership qualities.

Cultural impact of heroic birth signs

Strengthening national values: Through tales about the birth of heroes, the people
pass on their core values from generation to generation. These include compassion,
justice, honesty, patriotism, and self-sacrifice. The origins and qualities of heroes shape
the nation’s ideal conception of an exemplary individual.

Enhancing social unity: The birth of heroes and their heroic deeds promote social
cohesion and cooperation. Even if the hero emerges from the common people, their
fate serves the interests of the entire society. Through these tales, people strengthen
their sense of unity and recognize their shared historical roots.

Preserving historical memory: Tales and legends about heroic births play a vital role
in preserving national history and traditions. They help retain the people’s past,
achievements, and significant social transformations, passing them on to future
generations.

Influence on art and literature: The motifs of heroic birth appear not only in oral
folklore but also in written literature, theater, painting, and other art forms. The images
of tale heroes become an essential part of national culture, serving as sources of
inspiration in artistic and creative fields.

Shaping leadership and governance concepts: The signs of a hero’s birth, their
connection to fate, and their special role in society create a model for future leaders.
Through heroes, society fosters individuals with leadership qualities.

Strengthening hope and faith in the future: The birth of heroes and their efforts to
protect or develop their society reinforce people's hope and confidence in the future.
These stories help people believe in a brighter tomorrow and encourage perseverance
during difficult times.

The signs related to the birth of heroes in Uzbek folk tales are not only an integral
part of the tale’s plot but also a unifying and spiritually formative factor for the entire
society. Through these motifs, the people’s values, beliefs, and historical memory are
preserved. Although the birth of heroes is portrayed as miraculous, they play a direct
role in people’s lives, strengthening social stability and enriching national culture.
Therefore, studying and analyzing these tale motifs is important not only for folklore
but also for the overall development of society.

Conclusions
Based on the analysis of the signs related to the birth of heroes and their influence
on cultural life, the following conclusions can be drawn:
1. Strengthening national values and beliefs: The birth of heroes reinforces the
social and moral values of the people. The miraculous signs associated with their
birth symbolize qualities such as justice, honesty, and sincerity. This process helps
pass down past values and historical heritage to future generations.
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2. Understanding national identity and unity: The signs of heroes’ birth serve as
unifying elements for the people. Heroes are not just individuals but are presented
as significant figures for the entire society. As a result, national identity is
strengthened, and collective hope and trust in the future grow.

3. Preservation of cultural traditions and historical memory: The signs related to
birth emphasize the importance of national traditions and historical memory. The
birth of heroes holds symbolic meaning in preserving these traditions and passing
them on to future generations. Through fairy tales and epics, the process of
safeguarding and studying national history continues.

4. Social change and renewal: Heroes often bring about significant
transformations in social structures. The signs of their birth usually indicate the
restoration of new values, equality, justice, and peace. These changes propel society
toward a new stage of development.

5. Influence of religious and spiritual values: The signs of birth are often based on
religious or spiritual motifs, linking heroes to higher moral and spiritual principles.
This strengthens religious beliefs and values within society, fostering deeper moral
awareness.

6. Collective memory and social cohesion: The signs of heroes’ birth contribute
to collective memory. They unite the people and play a crucial role in preserving
historical events and identity. These signs symbolize national solidarity, readiness
for social change, and aspirations for progress.

7. Formation of leadership and governance qualities in society: The birth of
heroes and their associated signs contribute to the development of leadership and
governance qualities in society. They inspire future leaders and prepare individuals
for managing social transformations.

8. Emergence of new expressions in culture and art: The birth of heroes and their
signs influence the creation of new artistic and cultural expressions. Their stories,
legends, and epics inspire the development of artistic works, enriching the cultural
heritage of the people. This, in turn, ensures cultural advancement.

9. Hope and confidence in the future: The birth of heroes and the associated signs
strengthen people's hope and confidence in the future. The desire for justice,
prosperity, and peace grows within society, leading to greater social stability and
harmony.
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Annotatsiya. Ushbu maqola respublikamizning xizmat ko ‘rsatish tarmoglarining
hududiy xususiyatlarga bag‘ishlangan bo‘lib, bugungi kunda xo‘jalikning
uchinchi yirik tarmog‘i hisoblangan xizmat ko‘rsatish tarmoqlari va viloyatda
rivojlanishiga ta’sir etuvchi va ilmiy-amaliy yo‘nalishlari yoritilgan. Shuningdek,
yangi turdagi xizmat turlarini tashkil etishga doir tavsiyalar berilgan. Mazkur
holat mintaga markazida joylashgan O°‘zbekiston respublikasining ma’muriy
hududiy birliklari misolida ilmiy-amaliy asosda ko‘rilgan.

Kalit so‘zlar: Xizmat turlari, hududiy tafovut, nomoddiy soha, yalpi hududiy
mahsulot, ogilona foydalanish, muhofaza qilish, postindustrial.

AnHOTanusl. JlaHHAs CTaThsd TOCBSIIEHA TEPPUTOPUATBHBIM OCOOCHHOCTAM
oOcnmy)KMBaHUSI HalIeW pecnyOJuKH W Pa3BUBACT HAYYHO-TIPAKTHYECKHE
HaIpaBJICHUS, BIUSIONINE HA Pa3BUTHE OOCITYKUBAHUS OTPACIICH, COCTABIISIOIIHE
CErOJHSI TPETbH MAacHITaObl OTPACISM SKOHOMUKH B PErHMOHax. TakKe IaHbI
pEeKOMEHJaIMy 10 OpraHW3allMi HOBBIX BUAOB ychyT. Hacrosiee mosoxxeHue
OBLIO PacCMOTPEHO Ha HAYYHO-TIPAKTHUUYECKON OCHOBE HAa OCHOBE IPHUHIIMIIA
aIMUHUCTPATUBHO-TEPPUTOPUATIbHBIX  eauHull  PecnyOnuku — Y30ekucrtas,
JEUCTBYIOIIUX B LIEHTpE 00JIaCTH.
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HemamepuanvHas cgepa, 6anN080lU PEeSUOHANbHBLL NPOOYKM, PAYUOHATLHOE
ucnov3oeanue, Coxpanerue, NOCMUHOYCMpPUAIbHbLU.

Abstract. This article is devoted to the territorial characteristics of the service
sectors of our republic, and today the third largest branch of the farm is the
specialized service sectors and the areas of influence and scientific and practical
development in the region are covered. Recommendations for the organization of
new types of services are also given. This situation was seen on a scientific and
practical basis in the example of the administrative-territorial units of the Republic
of Uzbekistan, which are located in the center of the region.

Keywords: Types of services, territorial discrepancy, intangible sphere, gross
territorial product, reasonable use, protection, postindustrial.

Introduction

If we look at the state of territorial development of the service sector of the republic,
we can see that there are differences in the scope of services produced by its
administrative units. Geographical differences in this regard are primarily due to the
level of socio-economic development and demographic potential of the regions. While
development is the impetus for the development of many intangible industries, the
demand of the population, who are their main consumer, increases the types of services
offered as well as the number of producers [4].

The main principle of the science of geography is its territoriality. After all, the
science of geography cannot be imagined without territorial relations, without space.
It is also an effective tool to analyze the division of territories into several groups
according to the level of development of the service infrastructure system. This is
primarily important in the provision of social services to the population, the placement
of transport and several other service facilities, and the determination of the social
progress of the region and the population [8].

Comparison of geographical aspects of regions is always territorial and divided into
two types: comparisons that are similar and those that are non-similar. In many cases,
the first type is more traditional, where objects are compared for scope, essence, and
function. The second type of comparison implies opposition of the characteristics of
the comparable objects whether they are large or small, their functions, essence, and
other features [2]. In assessing the lifestyle of the population, first of all, the level of
supplies of housing engineering communication facilities, electricity, clean drinking
water, natural gas, and sewage networks are considered important.

Supplies of clean drinking water to the population in the regions of the republic is
an urgent problem. The average clean drinking water supply rate of Uzbekistan is
75.3%. According to the statistics of the republic, the regions with a high level of access
to clean drinking water are Fergana (98.1 percent), Andijan (93.9 percent), while the
next to such are Tashkent region with 80.2 percent, Syrdarya (79.7 percent),
Kashqgadarya (78.7 percent), Surkhandarya — 74.1, Navoi 72.9, Namangan 72.5, and
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Jizzakh region 71.2 percent. Relatively low rates are observed in the Samarkand
region (57,3) and the Republic of Karakalpakstan in 54,4 percent. In these regions, the
problem of clean drinking water is burning in almost half of the population. The origins
of these problems are in many ways ecological, geographical, and demographic.

The lowest rates are in the regions of Kharezm and Bukhara, where only 41.6% and
39.6% of the population are supplied with clean drinking water.

The level of supply of natural gas is also important in improving the standard of
living of the population. On average, 55.5 percent of the population in our country is
supplied with natural gas, and there are territorial differences between the regions.
Relatively high rates are 60-68 percent in the Bukhara, Jizzakh, Khorezm, Syrdarya,
Navoi regions of the country and the Republic of Karakalpakstan. The lowest rates in
the country are noted in Kashgadarya, Surkhandarya, Andijan, Samarkand, Namangan,
Fergana regions with a natural gas supply rate of 23 percent to 43 percent, which means
that on average a third of the population of these regions is supplied with natural gas.
In general, almost half of the population of our republic has a problem with natural gas
supplies.

Today, the process of transition to a socially oriented market economy is carried out
taking into account many factors and features in the socio-economic development of
our country, including the geopolitical and geostrategic role of our republic, mineral-
raw material resources and natural climatic conditions, the demographic situation,
customs and traditions, lifestyle, mentality and strong social policies inherent in the
population.

The goal of any economic development is to promote the social interests of the
population. Social sector networks are closely linked to the economy, and are intended
to develop them in a coordinated manner, giving greater priority to social issues. We
also witness territorial differences in the level of provision of sewage networks in our
country. The average in the republic is 35.7 percent, and this service sector is among
the most lagging behind industries. In particular, while it is 20.7% in Khorezm region,
itis 17.9% in the Kashgadarya region and 10.7% in the Republic of Karakalpakstan.

Within the social industry sectors, trade and paid services are of fundamental
importance. In turn, private entrepreneurship and small businesses are of high
Importance in these areas, and their numbers are increasing every year. In January-
October 2022 the retail trade was 243,707.7 billion, which shows an increase of 11.7%
compared to January-October 2021.

According to the data, the volume of market services provided in January 2022 rose
by 4,631.4 billion sums, totaling 23,689.8 billion sums. The relative growth rate in
January 2021 (104.6%) was 116.9%. The growth rate compared to January 2021 was
114.6%. The volume of market services provided per capita in January 2022 in our
country was 678,5 thousand sums. By region, the highest rate corresponds to the city
of Tashkent - 3257.0 thousand sums

Higher rates in the regional cross-section are 614.0 thousand sums to Tashkent
region, 612.3 thousand sums to Navoi region, and 539.9 thousand sums to Bukhara
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region, while the lowest rate of 312.9 thousand sums is registered for Kashgadarya
region.
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Figure 1. Trade services in the cross-section of territories in the Republic of Uzbekistan.

Among the market services offered in the cross-section of economic activities, the
largest rate belongs to trade services. The share of these services in January 2022 was
25,3 %. As well as subsequent higher rates were recorded for financial services (24,2
%), transportation (21,4 %), communication and informatization services (6,4 %), as
well as on services in the educational field (3,9 %). The volume of services related to
computer repair slightly increased by 1.6%. The education system is one of the most
Important systems in the level of economic-social development. In a society where
intellectual factors are considered strong, this field is of great importance in the current
conditions.

The educational system of our republic is developed within the framework of the
“Law on Education” adopted in the country in 1997 and implemented in stages, and
the Law on Education in the new revision of September 23, 2020. Education is
considered to be the main social field and includes the continuous system of preschool
education, secondary schools, secondary special education, and higher education
institutions. In 2022 the total number of secondary educational institutions in our
country amounted to 10289, and the pupils studying in them amounted to 6304.6
thousand. Each general education institution has an average of 612 pupils. These
figures vary according to aspects of the demographics of the regions such as a number
of inhabitants, its growth and location, and age groups. Because, the largest number of
pupils was recorded in the capital city of Tashkent, with an average of 1,320 pupils per
school.
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Figure 2. Educational services in the cross-section of territories in the Republic of Uzbekistan.

The high rates are observed in Ferghana Valley with its high demographic potential
and large population settlements in the cross-section of the territories (580-590 thousand
people). The average number of students in schools is 706 pupils. At the moment, in the
Khorezm region, this parameter shows 636, and 540-580 pupils in the Samarkand,
Tashkent, Bukhara, and Kashkadarya regions, while relatively low indicators do not
reach 500 people in the Republic of Karakalpakstan, Syrdarya, Navoi and Jizzakh
regions. The lowest indicator is registered in the Jizzakh region (464 students).

There are more than 86 academic lyceums in our country, most of which are
established at the universities and institutes of higher education, where the educational
system is conducted in two stages: secondary special and higher education in a
harmonious way. Tashkent hosts most of the lyceums - 28, there are 8 lyceums in the
Samarkand region, 7 - in the Kashkadarya region, 6 in the Karakalpakstan region,
Fergana and Andijan regions have 5 each, Bukhara, Khorezm and Surkhandarya regions
- 4 each, and Syrdarya, Jizzakh, Namangan, Navoi and Tashkent regions have 3 lyceums
each.

A total of 35,900 students study in academic lyceums in the country. Each academic
Lyceum has an average enrolment of 415-420 students. In this regard, the lyceums of
Namangan and Jizzakh regions stand out, each of which has 600 students. Also, in
Samarkand, and Khorezm regions, these indicators are 500 people. Each of the lyceums
of Tashkent city has 350 students, the minimum numbers are recorded in the
Kashkadarya region.

The territorial distribution of vocational colleges in our country is more dependent on
the level of socio-economic development of regions, specialization of economic
networks. In most cases, medical and pedagogical colleges are mainly located in
medium and large cities. Colleges of economics, specialized trade, tourism, statistics,
machinery, oil, and gas are established in separate regions.

There are 184 colleges in Uzbekistan, with a maximum of 22 in the Fergana region
by region and a minimum of 4 in the Navoi region. The number of students studying at
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the colleges is 95,200, and we can see that 14,900 students’ study in the Fergana
region, 10,600 in Andijan, 9800 in the Republic of Karakalpakstan, 8400 in Namangan,
and 8000 students study in Tashkent city 8,000. Navoi region is also behind in this matter
(1,700).

Currently, a total of 215 technical schools are operating in our country, while 105
students study in each of these. In terms of the number of available technical schools,
Samarkand region has 23, Fergana 21, Andijan 20, Namangan 19, Tashkent and
Surkhandarya regions - 17 each, 15 in the Republic of Karakalpakstan, 14 in each of
Jizzakh, Bukhara regions, there are 13 technical schools in each of Khorezm and
Kashkadarya regions, Navoi region and Tashkent city - 11 in each, and 7 in Syrdarya
region. On average, there are 488 students in each technical school in our country. In
2022, the highest number of students studying in the technical schools was recorded in
the Samarkand region (11500), and the minimum rate was 2200 students in the Syrdarya
region.

There are 159 higher education institutions in our country. These include 72 in
Tashkent city, and 87 in the regions. Of these, 28 are universities, 47 institutes, 3
academies, 1 conservatory, 26 branches, 30 foreign HEI branches, and 24 are non-state
HEI.

Conclusions

It is known that when organizing educational and community services and many
other types of services, we take into account natural and demographic factors. While
the population is in the center of the rendered services, in the organization of residential
types of services, the requirements and needs of people are taken into account. The
correct organization of this field is urgent in the Andijan, Fergana, Samarkand, and
Kashkadarya regions, where the demographic potential of our republic is high. In areas
with low population density, certain difficulties arise in the development of all types
of services, while the density of population is also important in the organization of
schools, and preschool institutions, and the level of provision of community services.
For example, in Syrdarya province, which is poorly supplied with drinking water, 85%
of the population is supplied with clean drinking water due to the relatively high density
of smaller numbers of the population.
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Annotatsiya. Mazkur magolada Bahouddin Nagshband g‘oyalarida mehnat
konsepsiyasi yoritilgan. Tariqatlar tasavvufning amaliy ko‘rinishi bo‘lib, o‘ziga
xos uslub va qoidalar bilan insonni kamolotga yetkazishga xizmat gilgan.
Nagshbandiya tasavvufiy ta’limotidagi eng muhim masala inson va uning
kamoloti masalasidir.
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AHHOTAUMsl. B [1aHHOM COCTOSIHMM 3apO’KIAeTcs KOHLENLHS TpyAa B
uaeonorusax baxaygauna Hakm6anaa. Tapukat - mpaktudeckas popma cydusma,
CIIy»Kauiasi JJI0BEJICHUIO YEJIOBEKA JJO COBEPIICHCTBA C MOMOIIBI €CTECTBEHHBIX
METOJIOB U MpaBuj. BaxkHeluM BompocoM uyenoBeKka Cy(pHUIICKOro y4yeHUs
HAKIIOAHIUs SBJISIETCS BOIIPOC O €T0 COBEPILIEHCTBE.

Kntouesvie cnoea: mvicnumens, mapukam, Hakwbanous, ocenranus,
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Abstract. This article describes the concept of work and its philosophical analysis
in the ideas of Bahouddin Nagshband. Tariga is a practical form of Sufism, which
served to bring a person to perfection with their own methods and rules. The most
important issue in Nagshbandi Sufi doctrine is the issue of man and his perfection.
Keywords: thinker, tarigah, Nagshbandi, ego, work, moral education.
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In the VIII-IX centuries, a mystical movement arose - Sufism. Sufism (from
Arabic suf - coarse woolen fabric, hence - hair shirt as an attribute of an ascetic), a
mystical movement in Islam. It arose in the 8" -9™ centuries, and finally took shape in
the 10" -12™" centuries. Sufism is characterized by practice, the doctrine of a gradual
approach through mystical love to the knowledge of God (in intuitive insights) and
merging with him.

The Sufi had to go through a difficult and long path of religious and moral self-
improvement, spiritual purification and self-deepening, and renunciation of the worldly
self. Sufism was based on secret knowledge, thanks to which the individual received
the opportunity to improve himself and gained experience in dealing with broad
temptations. One of the founders of such mystical sects is Bahouddin Nagshbandi [1].

By the 13"-14" centuries, Sufism had reached its peak, both from a theoretical and
scientific perspective and from a practical movement perspective. There are many
orders in Sufism. In Central Asia, the Nagshbandi order has been widespread for a long
time. The Nagshbandi order has developed new educational methods in terms of its
content and essence. Also, the teachings of Sufism in the Nagshbandi order, with its
social, spiritual, and ideological nature, expressed religious and ethnic tolerance. The
Nagshbandi order is a religious order that promotes the education of a perfect person
and is recognized by all mankind.

In the history of the peoples of the East, the teachings of Sufism served to educate
the perfect person by promoting the ideas of hard work, humanity, the pursuit of
knowledge and enlightenment, and love for all of creation, based on the mystical
teachings created by Bahouddin Nagshband [2].

The Nagshbandi order, which was widespread in Central Asia and had a stronger
influence than the Yasawi order, spread to India and Istanbul from the 15™ century.
According to sources, the Nagshbandi order spread widely in the Turkish state in the
18" century as a result of the efforts of Mawlana Khalid Baghdadi and became the most
active movement. Today, the existence of 65 Nagshbandi schools in Istanbul alone is
evidence of the widespread nature of this order.

Literature Review

The emergence of the Khojagon-Nagshbandi order is explained as follows in terms
of orders. Khoja Abdulkhalig Gijduvani was born in 1103 in the city of Gijduvan,
Bukhara region. Abdulkhaliq Gijduvani is recognized as the fourth disciple of Khoja
Yusuf Hamadoni. It is also recognized in many sources that the founder of the
Yasawiyya order, Khoja Ahmad Yasavi (1141-1167), was a companion and companion
of Khoja Yusuf Hamadoni, and that Abdulkhaliq Gijduvani and Khoja Ahmad Yasavi
received their Sufi education from Khoja Yusuf Hamadoni and reached perfection.
Abdulkhaliq Gijduvani, in his “Maqomati Khoja Yusuf Hamadoni”, described his
teacher Khoja Yusuf Hamadoni as perfect in every way and “the sheikh of sheikhs”
[3].

Abdulkhalig Gijduvani is considered the founder of the line of khojas in the
Nagshbandi order. The six great pirs of the Khojagon-Nagshbandi order - Abdulkhaliq


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. FEBRUARY, 2025-2. ISSN 2181-9750

Gijduvani, Khoja Orif Revgari, Mahmud Anjir Faghnavi, Khoja Ali Romitany,
Muhammad Boboi Samosiy, Amir Kulal, and the founder of the Nagshbandi order,
Bahauddin Nagshband, are known to this day in the Muslim world as the “Seven Pirs”
[4].

The Nagshbandi doctrine played a very important role in the socio-political,
spiritual, and cultural life of the peoples of Central Asia, and the Middle East. This
doctrine categorically condemned the exploitation of others, servility, and social
oppression. Also, the adherents of this doctrine called for the struggle against worldly
life, the oppression and tyranny of the rich and nobles with enlightenment, and the
livelihood of the people through honest work. The adherents of the Nagshbandi order
called on people to engage in all useful and good works, such as trade, agriculture,
crafts, music, science and enlightenment, calligraphy, and painting. That is why such
progressive thinkers as Abdurakhman Jomi and Alisher Navoi, who were the great
figures of their time, chose the path of the Nagshbandi doctrine.

Analysis and Results

The most important issue in the Nagshbandi Sufi doctrine is the issue of man and
his perfection. The teachings of the Nagshbandi order pay special attention to the
essence of man, his unique structure, and the issues of his spiritual and moral
perfection. The teachings of Bahouddin Nagshband and the ideas of the Nagshbandi
order also focus on such principles as curbing the ego, educating the soul, and
controlling and regulating the ego. Bahouddin Nagshband said that a person reaches
the level of complete perfection when he reaches the peak of his ego education.

Bahouddin Nagshbandi preached that a person should be the master of his own soul,
educate it, and devote all his energy to goodness. He especially emphasized the issue
of honest work and recommended honest labor.

According to the Nagshbandi doctrine, a person who chooses the path of repentance
is free from the affliction of the soul. That is, his heart is constantly occupied with
remembrance and his hands are engaged in work. He refrains from sleeping in vain,
talking in vain, and eating in vain. This leads a person to physical and spiritual
perfection [5].

In the Nagshbandi teachings, the cultivation of the soul under the motto of “Doing
honest work without forgetting the Truth,” that is, “The first thing you see is the heart,
the heart is yours,” encouraged the followers of the order to avoid gluttony, work
honestly, and earn a living honestly. Unlike Nagshbandi, in many orders, dervishes
have also been observed to retreat to the desert, live off their work, beg, and gluttony,
and cultivate their souls while remaining calm [6].

Bahouddin Nagshbandi’s teachings, based on the ideals of hard work, humanity, the
pursuit of knowledge and enlightenment, and love for all of creation, served to educate
the perfect human being.

Bahouddin Nagshband always advocated an honest life. According to him, one
should never abandon one’s profession and manual labor while connecting the heart
with Allah. One should live a life of poverty, not at the expense of charity, but at the
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expense of one’s own labor. Therefore, the way of life of Bahouddin Nagshband
and the teachings he created are similar to the Sunnah of the Prophet Muhammad.

Bahouddin Nagshband lived his entire life as a farmer. Bahouddin Nagshband also
lived his entire life in poverty. He promoted the idea of “Dast-ba koru dil ba yor,”
which is the original creed of this order, that is, always keep your heart in your work,
your heart in Allah. Bahouddin Nagshband liked to earn a living through his own labor
and strength and donated his earned wealth to orphans, widows, and the poor. He
always tried to stay away from the rulers and never became greedy for them.

The Nagshbandi teachings made a huge contribution to Amir Temur’s struggle
against Mongol exploitation in Central Asia, his desire to establish an independent state
and ensure cultural and spiritual development in it, and the emergence of the Timurid
Renaissance. Many scholars, statesmen, and artists of the 15" century widely used the
teachings of the Nagshbandi order and had an extremely positive attitude towards this
order.

Conclusions

The orders are a practical manifestation of Sufism, serving to bring a person to
perfection with their own methods and rules. While the classical orders emerged in the
12" century, the Khojagan-Nagshbandi order, which emerged in the second half of the
14" century, became one of the classical orders that reflected the common elements of
all orders (including the Yasawiya order). At the same time, the Nagshbandi order, like
other orders, used its own methods and rules in educating a perfect person. The
Nagshbandi order is the last of the classical orders, and therefore it reflects the best
aspects of all Sufism and orders.

Bahouddin Nagshband’s idea that one can perfectly obey the Creator without
abandoning worldly affairs and openly withdrawing from worldly affairs ensured the
penetration of Sufism into very wide segments of the population in the Muslim world.
Today, Bahouddin Nagshband’s tomb in Bukhara is a place of pilgrimage. Many works
have been written and scientific studies have been conducted on Bahouddin Nagshband
and his teachings, as well as on the Nagshbandi sheikhs.
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Annotatsiya. Mazkur maqolada Yangi O°‘zbekistonda mahallabay ishlash
tiziminining falsafiy mohiyati yoritilgan. Yurtimizda “Mahallabay” tizimni
amaliyotda samarali ishlashini ta’minlash mexanizmlari ishlab chiqilmoqda.
Bugungi kunda mahallalarni rivojlantirish va qo‘llab-quvvatlash bo‘yicha
respublika, viloyat va tuman (shahar) kengashlari joriy etilmoqda.

Kalit so‘zlar: Mahallabay ishlash, mahalla, mahalla beshligi, mahalla
yettiligi, ijtimoiy himoya.

AHHOTauMs. B 1aHHOM TOCYJapcTBE OTpaK€HA CYIIHOCTh CHUCTEMBI
MaxajsinHCKol paborsl B HoBom  V30ekucrane. B Hameill crpane
pa3pabaTbIBaroTCs MEXaHHU3MBI, o0ecIeynBaroIIne s pexTuBHOE
byHKUIHOHUPOBaHUE cCUCTEMBI «Maxaiss» Ha ipumep. CeroaHs uisi pa3BUTUS U
MOJJICP)KKH MUKPOPAMOHOB TIPUBEACHBI PECHyOJMKAHCKUE, OO0JACTHBIE W
paiioHHbI€ (TOPOJICKKE) COBETHI.

Knrwuesvie cnoea: Maxaniunckas paboma, maxaninas, “MaxaiiuHCKas
namepka,”’ “MaxaiiuHcKas cemepka,’’ COyuanbHas 3auuma.

Abstract. This article reflects the essence features of the neighborhood work
system in New Uzbekistan. In our country, mechanisms are being developed to
ensure the effective functioning of the "Mahallabay" system in practice. Today,
republican, regional and district (city) councils are being introduced for the
development and support of neighborhoods.

Keywords: neighborhood work, neighborhood, neighborhood five,
neighborhood seven, social protection.

Introduction

By declaring itself a social state, Uzbekistan is committed to creating conditions for
each of its citizens to live a decent life. This means distributing available resources
based on the principles of social justice, preventing the development of strong
stratification in society, ensuring quality education and healthcare for the most
vulnerable, effective social protection programs, supporting citizens with limited
opportunities and in need, fair labor legislation and an attractive pension system. In
simple terms, children from even the poorest families should have the opportunity to
grow up healthy, get a good education, and achieve prosperity.
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The wide-ranging reforms being implemented in the new Uzbekistan will not
only have a positive impact on the political activism of modern youth, but will also
affect the development of their political culture.

The Law of the President of the Republic of Uzbekistan Ne 406 “On State Youth
Policy” dated September 14, 2016 clearly defines the powers of all priority spheres of
public life, including the Cabinet of Ministers, local government bodies, education,
culture, sports, labor, prosecutor's office, internal affairs, justice bodies and other
relevant organizations in the field of state youth policy. In particular, Article 4 of the
law noted that the main principles of state youth policy are: openness and transparency;
participation of young people in the implementation of state youth policy; support and
encouragement of youth initiatives; priority of spiritual, moral, and cultural values; and
non-discrimination of young people.

Literature Review

Today, in our republic, the term “unorganized youth” is replaced by the term “youth
notebook”. By Resolution Ne 152 of the Cabinet of Ministers of the Republic of
Uzbekistan dated March 19, 2021, the “Mahallabay” work system was put into
practice. In this direction, in order to organize targeted, individual and systematic
regular work with each person, a completely new system was implemented for families
in need of material assistance and support - “Iron Notebook”, and for women and young
people who need and desire social, economic, legal, psychological support, knowledge
and vocational training, respectively, the “Women’s Notebook” and ‘“Youth
Notebook™ systems were implemented. In addition, the Resolution of the Cabinet of
Ministers Ne 312 of June 7, 2022 “On measures to further improve the system for
studying and solving youth problems” was a major step in this regard [1].

Trainings for women in need of social protection and psychological support have
been organized by the “Women’s Advisory Councils” established under all existing
citizens’ assemblies in our country, involving qualified psychologists. Within the
framework of the “Every Family is an Entrepreneur” program, preferential loans are
being provided to citizens, and opportunities are being created for citizens to engage in
crafts and homemaking.

Working “by neighborhood” is a new mechanism for all sector officials to work
together to solve problems in neighborhoods and important issues in the lives of the
population [2]. Today, in order to identify and eliminate problems in the regions of our
country on a “by neighborhood” basis, in particular, to ensure the implementation of
the “Prosperous Village” and “Prosperous Mahalla” programs in the regions, Working
Groups consisting of responsible employees of the Ministry of Mahalla and Family
Support and its territorial divisions have been formed, and as a result of this practice,
many social problems that plague people in the regions are being solved.

Analysis and Results
In particular, systematic work is being carried out to improve internal roads, drinking
water and electricity supply, and irrigation networks in the mahallas. As a result of the
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close cooperation of mahalla employees with sector leaders and relevant ministries
and organizations, support has been provided to families in need of social protection,
employment of women has been ensured, and vocational training is being intensively
carried out.

In accordance with the Resolution of the Cabinet of Ministers of the Republic of
Uzbekistan Ne 312 dated June 7, 2022 “On measures to further improve the system for
studying and solving youth problems”, one-time financial assistance and subsidies of
up to 7.2 million soums for learning foreign languages will be provided to young people
in difficult financial circumstances. Also, in accordance with the Regulation “On the
procedure for systematically solving youth problems and providing them with social
support through maintaining the “Youth Book”, approved by this resolution, the
following types of assistance will be provided to young people included in the “Youth
Book™ [3].

In our country, all socio-economic reforms are being implemented based on the
social demands of the population. For this, makhallas are given many powers,
organizational and financial opportunities. In the conditions of new Uzbekistan, today
in makhallas, a “system of five” consisting of a makhalla chairman, an assistant
khokim, awomen's activist, a youth leader and a preventive inspector are being formed,
and later, as a result of the addition of a tax and social service employee, a “mahalla
seven” is being formed. The main goal of this is to collectively resolve issues such as
registering the needy population, providing material assistance, subsidies and loans,
without going to district and regional offices, but in the makhalla itself. Also, today,
funds from employment, entrepreneurship and home-based funds are being distributed
to each makhalla.

This principle is also an important basis for the "neighborhood™ working mechanism
being implemented in our country, namely, the integration of representatives of all
sectors and a comprehensive approach to solving regional issues.

Citizens living in neighborhoods are being provided with subsidies to develop
homesteading and are being provided with training courses. Citizens who have been
trained in a profession in training courses are being provided with subsidies to start
their own businesses.

In order to ensure the effective operation of the “Mahallabay” system in practice,
working groups are being formed on site by employees of the Ministry of Internal
Affairs of the Republic of Uzbekistan and Public Security to ensure road safety.

The head of our state emphasized that all socio-economic programs in our country
are implemented locally, based on the needs of the population, and for this, many
powers, organizational and financial opportunities are given to makhallas. Times are
changing rapidly. We need to turn makhallas into institutions that truly solve problems
in the localities. We will gain more experience, we will change more. Life is forcing
us to do this. If we say that we will find a solution to the current threats, our only way
Is makhalla, makhalla, makhalla, and once again makhalla. The more we raise the
prestige of the makhalla system, the more people will trust us, the more people will be
satisfied with us, he said, emphasized, the head of state.
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Today, in the “Mahallabay” working system, a permanent representative from
responsible employees of commercial banks is assigned to each mahalla, who, together
with the mahalla chairmen, study the situation in households, the number of
unemployed people, their interests, the “growth points” of the area, and issues of
expanding the activities of existing business entities. “Roadmaps’ are being developed
for the development of each mahalla.

In accordance with the Resolution of the President of the Republic of Uzbekistan Ne
PQ-31 dated December 3, 2021, the activities of a commercial bank and assistants to
the governors were established, and in accordance with the Resolution of the President
of the Republic of Uzbekistan Ne PQ-62 dated December 24, 2022, the Department of
Neighborhood Work and Entrepreneurship Development and centers were established
in the regions to coordinate the activities of assistants to the governors [4].

Conclusions

In conclusion, in our country, today, the development of neighborhoods is carried
out by dividing households into categories: households with low incomes but trying to
earn an income, households with a permanent income and wanting to earn additional
income, households in need of social protection, households that have lost their
breadwinners, and households with disabilities, and households with a good economic
situation and self-sufficiency. Special attention is paid to providing employment to
youth and women and reducing poverty, and work is being carried out based on specific
measures based on the “Mahallabay” system.

References:

[1] O‘zbekiston Respublikasi Vazirlar Mahkamasining 2022 yil 7 iyundagi “Yoshlar
muammolarini o‘rganish va hal etish tizimini yanada takomillashtirish chora-tadbirlari
to‘g‘risida”gi 312-son Qarori. https://lex.uz/docs/6051791

[2] “Mahallabay” ishlash tizimi samaralari. 18.06.2021. https://yuz.uz/news/ mahallabay-
ishlash-tizimi-samaralari

[3] “Yoshlar daftari”ga Kiritilgan yoshlarga gator yordamlar ko‘rsatiladi — tafsilotlar.
08.06.2022. https://sputniknews-uz.com/20220608/yoshlar-daftariga-kiritilgan-yoshlarga-
gator-yordamlar-korsatilad.i-tafsilotlar-25137325.html

[4] O‘zbekiston Respublikasi Prezidentining 16.12.2021 yildagi “Tomorgadan foydalanish
samaradorligini oshirish, shuningdek, aholining tadbirkorlik tashabbuslarini moliyaviy
qo‘llab-quvvatlash bo‘yicha qo‘shimcha chora-tadbirlar to‘g‘risida”gi PQ-54-son garori.
https://lex.uz/uz/docs/5777393


http://khorezmscience.uz/
https://yuz.uz/news/%20mahallabay-ishlash-tizimi-samaralari
https://yuz.uz/news/%20mahallabay-ishlash-tizimi-samaralari

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. FEBRUARY, 2025-2. ISSN 2181-9750

MODERN PROBLEMS OF PHILOLOGY AND LINGUISTICS

UDC: §, 81, 81’36, 811.5
CONTRASTIVE STUDY OF LINGUISTIC ASPECTS OF THE UZBEK AND
KOREAN LANGUAGES

Musaev Farkhod
Senior Teacher, Faculty of Foreign
Philology, Urgench State University
named after Abu Rayhan Biruni
farmus2211@gmail.com

Annotatsiya. Maqolada o‘zbek va koreys tillarining grammatik va lingvistik
xususiyatlari qiyosiy analitik tahlil nuqtai nazaridan ko‘rib chigiladi. O‘zbek tili
aglyutinativ turkumiga mansub bo‘lib, unda so‘z yasashda qo‘shimchalarning roli
katta ahamiyatga ega. Koreys tili ham agglyutinativ tildir, lekin uning gap tuzilishi
va morfologik tuzilishi o‘ziga xos farqlarga ega. Maqolada har ikki tilning gap
yasalish qoidalari, fe’l shakllari, so‘z tartibi va urg‘u jihatlari solishtirilib,
o‘xshashlik va farglar aniq ko‘rsatilgan. Ushbu tadqiqot o‘zbek tilidan koreys
tiliga tarjima jarayonlarini osonlashtirish va lingvistik tadgiqotlarda yangi
yondashuvlarni taklif gilishda muhim ahamiyatga ega.

Kalit so‘zlar: o ‘zbek tili, koreys tili, grammatika, tilshunoslik, giyosiy tahlil,
aglutinativ tillar, gap tuzilishi, so ‘z yasalishi, morfologiya, urg ‘u.

AHHOTaumMsi. B craTtbe aHAIM3UPYIOTCA TIpaMMAaTHYECKUE M S3BIKOBBIC
0COOCHHOCTH y30EKCKOTO M KOPEHCKOTO SI3BIKOB C TOUKH 3PEHUS CPAaBHUTEILHOTO
AHAJUTUYECKOI0 aHajan3a. Y30€KCKUH SA3BIK OTHOCUTCS K arrJIIOTUHOBOM CEME, B
KOTOpPOH pojb cy(PdhUKCOB B CIOBOOOpPA30BaHUM HMMEET OOJBIIOE 3HAYCHHE.
Kopetickmii S3pIK TaKkKe SBISICTCS arTIIOTHHATUBHBIM SI3BIKOM, HO €T0 CTPYKTYpa
u Mopdoorudeckas CTpPyKTypa HUMEIOT CBOM OCOOEHHOCTH. B rocymapcrte
CPaBHUBAIOTCS TpaBWjIa MOCTPOSHUS MPEIOKEHUH, (POPMBI Tarosa, mopsIoK
CJIOB M aCIEKThI BO3JACHCTBUS 000OWX S3BIKOB, BHIUMBIH ypOBEHb CXOJICTBA H
paznuyus. JTO BaXXHOE MCCIICIOBAHUE JJIA 0OJIETYCHHUS TIPOIIECCOB MEepeBoa C
y30€KCKOTO Ha KOPEHCKHI 1 MPETOAKEHUS HOBBIX TIOJIX0JI0B B TMHTBUCTHYCCKUX
HCCIICIOBAHMSIX.

Knioueevie cnoea: yzoexckuil s3vlK, KOpeUcKull A3blK, 2PAMMAMUKA,
JIUHSBUCMUKA, CPABHUMENbHBIU AHANU3, A22/IIOMUHAMUBHbLE A3bIKU, CIPYKMYpd
npeonodcenUsl, C108000pazosanue, mopghonoaus, yoapenue.

Abstract. This article examines the grammatical and linguistic features of the
Uzbek and Korean languages from a comparative-analytical perspective. The
Uzbek language belongs to the agglutinative family, in which the role of suffixes
in word formation is of great importance. The Korean language is also an
agglutinative language, but its sentence structure and morphological structure
have their own differences. The article compares the sentence structure rules, verb
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forms, word order and stress aspects of both languages, clearly showing
similarities and differences. This study is important for facilitating Uzbek-Korean
translation processes and proposing new approaches in linguistic studies.

Keywords: Uzbek language, Korean language, grammar, linguistics,
comparative analysis, agglutinative languages, sentence structure, word
formation, morphology, stress.

Introduction

The language of each nation is a unique treasure that reflects its history, culture and
worldview. Language is not only a means of communication, but also a phenomenon
closely related to the history of human thought and the development of society.
Although the Uzbek and Korean languages were formed in two different geographical
and cultural environments, comparing them opens the way to interesting scientific
results. The Uzbek language, with its literary heritage enriched over the centuries,
occupies an important place in the agglutinative language family of Central Asia. The
Korean language is distinguished by its centuries-old written traditions and complex
structures in East Asia.

The study of the grammatical and linguistic systems of these languages is of great
importance not only for comparative linguistics, but also for improving language
learning methodologies. For example, the lack of a strict word order in Uzbek,
compared to the S-O-V (possession-action-predicate) order in Korean, highlights the
differences in thought patterns in different cultures. These differences create many
difficulties in the process of mutual translation, but by studying them, problems can be
solved.

This article provides an in-depth analysis of the grammatical aspects of the Uzbek
and Korean languages, focusing on their similarities and differences. The study of the
structural features between these languages, based on linguistic theories, serves to
deepen the connections between the two languages and to develop important guidelines
for translators.

Literature Review

The scientific literature on the linguistic features of the Uzbek and Korean languages
presents different approaches. Studies on the grammatical systems and linguistic
structures of both languages have been widely studied in such fields as comparative
linguistics, typology, and morphology. There are many ideas in the literature about
comparing languages, studying their grammatical forms, word formation, sentence
structure, and linguistic structures.

Studies on the grammar and syntax of the Uzbek language have been carried out by
many prominent linguists. For example, Aripova A. and Ubaydullaeva Z. studied the
morphological and syntactic structures of the Uzbek language and clearly expressed
the agglutinative features of the morphology of the Uzbek language [1]. Researchers
also analyzed the verb forms and sentence structure of the Uzbek language, showing
in detail the rigidity and semantic elements in the syntactic structure of this language.
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There are extensive studies on suffixes, morphological layers, and approaches to
word formation in the Uzbek language.

Studies on the Korean language. There are also various scientific works on the
grammatical system of the Korean language. The studies conducted by B. Choi on the
morphology and syntax of the Korean language are of great importance [3]. He studied
the affixation system and verb forms in Korean word formation and described the
unique morphological structures of the Korean language. Research on sentence
structure and word order in Korean, in particular, the work of Lee M.J., has extensively
studied the S-O-V (possession-verb-predicate) structure in Korean and has deeply
analyzed the syntactic rules of this language [5].

Comparative linguistics studies. There are a number of studies in the field of
comparative study of Uzbek and Korean languages. V. M. Vorobyev compared Uzbek
and Korean languages, bringing out similarities and differences between the languages
[6]. They analyzed the affixation systems, morphological structures, and sentence
structure rules used in these languages. With the help of comparative analysis,
differences in the grammatical structures of Uzbek and Korean languages, but also
several similarities, for example, the fact that they are based on agglutinative structures
of the two languages, were found.

It is important to take into account grammatical differences between languages in
the translation process. The difficulties that arise when translating Uzbek and Korean
and ways to overcome them are analyzed in detail in the scientific article by T.
Beshimov [2]. These scientific works provide translators with recommendations on
how to overcome the differences in the grammatical systems of the two languages and
correctly convey the meaning.

There are other researchers who have conducted comparative analysis between
Uzbek and Korean. Their works compare the morphology, syntax, lexical system and
pragmatic features of the two languages. They also analyze the communication,
interactions and connections between cultures between languages. These studies also
pay attention to the linguistic, cultural and social aspects of language learning. An
analysis of the literature on Uzbek and Korean shows that comparative analysis
between the two languages creates new opportunities in linguistic research. There are
many studies on the grammatical systems, word formation, syntax and pragmatic
aspects of the Uzbek and Korean languages, which help to shed light on the similarities
and differences between the languages. At the same time, new methods for solving
difficulties and problems that arise in the process of translation between the two
languages are proposed through the literature.

Linguistic analysis: Linguistic comparison of Uzbek and Korean languages allows
us to identify the peculiarities of their various grammatical structures and means of
expression. Both languages belong to the agglutinative language family, which
indicates that they have certain similarities in word formation and suffix systems.
However, these suffixes and their syntactic functions differ significantly in both
languages.
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Verb forms and word order. In Uzbek, word order is relatively free, and the
content of the sentence is often determined by the combination of conjunctions and
words. For example:

» Kitobni o’gidi — O’qidi kitobni.
In Korean, the strict S-O-V (possessor-object-verb) structure is used:
<SHMO| 22 QIQUC} (Haksaengi chaeg-eul ilg-eotda) — “The student read the

book.”

This difference between the two languages shows the importance of word order in
the translation process. In Uzbek, the verb may not come at the end of the subordinate
clause, while in Korean this rule is strictly followed.

Morphology and affixation system. In Uzbek, word formation and the expression of
grammatical meaning are mainly carried out using suffixes. For example, forms such
as uchit, uchit, uchit stot indicate plural, possessiveness, and other grammatical
meanings. Korean also has an affixation system, but its suffixes determine the functions
of verbs and nouns more. For example:

. SH (haksaeng) — “student,”
« St 0[ (haksaengi) — “student” (possession),

. StlZ (haksaengeul) — “student” (filler).

Stress and phonetic aspects. In Uzbek, stress falls on the last syllable of a word,
which provides a certain rhythmic harmony in the pronunciation of words. In Korean,
stress is expressed more through changes in the tone of syllables, which can cause
problems in pronunciation. In Uzbek, the word “yozuvchi” differs from the word
“yozuv” in stress, while in Korean such differences are given through intonation
nuances.

Prepositions and postpositions. In Uzbek, auxiliaries (prepositions) come before a
verb or noun: “kitob nastavy,” “uy tomon.” In Korean, postpositions are used:

. X 2|0 (chaeg wi-e) — “on the book,”

. T L2E (jib-euro) — “towards home.”

These analyses clearly demonstrate how the grammatical and linguistic systems of
the Uzbek and Korean languages differ from each other. Comparative study of these
languages is an important step in the development of not only linguistics, but also
cultural dialogue.

Research Methodology

Many scientific methods and approaches were used in the process of studying the
linguistic analysis of the Uzbek and Korean languages. In this study, comparative
linguistics methods were chosen as the main approach, using which the grammatical
and syntactic systems of the two languages were compared and differences and
similarities were identified. The methodological basis of the study includes the
following methods:
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Comparative analysis. The grammatical structures of the Uzbek and Korean
languages were compared using the comparative analysis method. This method
revealed similarities and differences in the morphological and syntactic systems of the
language. Through comparative analysis, which was used to identify the specific
features of both languages, important aspects such as structural differences between
the languages, word formation, sentence structure and word order were analyzed
separately.

Textual analysis. Linguistic analysis was carried out using real texts of the Uzbek
and Korean languages, including literary works, newspaper articles and official
documents. This method helped to study the use of the two languages in various areas
of communication. Through textual analysis, the semantic, morphological and
syntactic layers of the language were understood more deeply.

Corporative analysis. The practical use of the two languages was analyzed using
electronic corpora (language databases) of the Korean and Uzbek languages. Through
corporate analysis methods, the use of verbs and nouns in different contexts,
similarities and differences in word formation were studied. This method shows how
linguistic theory works in real life and increases the reliability of the analysis.

Experimental method. This method was aimed at identifying difficulties in the
translation and language learning processes between two languages. Through
experiments conducted with language learners and translators in Uzbek and Korean,
opinions were collected on the definition of words and grammatical structural features.
Through this method, it was possible to see how linguistic differences at different
points in the two languages are reflected in practice.

Translation methodology plays an important role in analyzing the translation process
between Uzbek and Korean. With the help of this method, grammatical, semantic and
pragmatic features were identified, translation difficulties and successful approaches
were analyzed. The translation method allowed us to update the approach to linguistic
issues between two languages. These methods used in the study further deepened the
linguistic analysis of Uzbek and Korean, revealing in detail the similarities and
differences between the two languages. Using this methodology, the grammatical
systems, word formation, sentence construction rules, and other linguistic aspects of
the two languages were studied, and how they can be applied to linguistic practice was
shown.

Analysis and Results

Analysis of the specific grammatical and linguistic aspects of the Uzbek and Korean
languages allows for a deeper understanding of the differences and similarities between
the two languages. The analysis conducted in this study clearly showed the similarities
and differences in the morphological, syntactic, and semantic structures of the two
languages. These differences are not only related to linguistic structures, but also to
culture, historical development, and the social functions of language.

First of all, it is necessary to pay attention to the similarities in the morphological
structure of the two languages. Uzbek and Korean are agglutinative languages, which
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indicates that their grammatical formation is based on suffixes. In Uzbek, verbs and
nouns are formed through suffixes, in the same way, words are formed using affixes in
Korean. However, the suffixes used in both languages and the semantic meanings
assigned to them are different, which reveals the differences in their morphological
systems. For example, in Uzbek, accusative suffixes are widely used, while in Korean,
exclamatory and interrogative suffixes are used in a specific way.

Syntactically, the sentence structure of the Uzbek and Korean languages also has
similarities, but the syntactic structures of these two languages have their own
characteristics. The fact that the predicate (verb) is placed at the end of the sentence
structure in Korean, while in Uzbek the verb often comes before the predicate,
constitutes a significant difference in the syntactic order of the language. Such
differences indicate how both languages affect communication in the process of social
communication. Also, the sentence structure and word order in Uzbek and Korean are
formed depending on culture and historical traditions. Semantically, the similarities
between the two languages are more related to the figurative expressions of the
language and social strata. Many words in Uzbek and Korean have cultural and social
significance, and their use changes depending on the context and relationships between
people. For example, in Korean, a system of showing respect for age is widespread,
which affects the verb forms and speech style of this language. In Uzbek, there are
similar procedures for showing respect and greetings to the elderly, which determine
the semantic layer in the language. The difficulties that arise in the translation process
are related to the semantic and pragmatic differences in the Uzbek and Korean
languages. The fact that these two languages are based on different grammatical
structures requires special methods to correctly convey their meanings. For example,
when translating expressions of respect in Korean into Uzbek, sometimes there may be
ambiguities or inconsistencies with the social context. Therefore, it is necessary to take
into account the cultural characteristics of the language during the translation process.

During the study, the specific grammatical and linguistic structures of the Uzbek and
Korean languages were analyzed. The use of the comparative analysis method in
identifying similarities and differences showed the specifics of the two languages. At
the same time, this analysis allows for a deeper understanding of translation between
languages, language learning, and intercultural communication. Such studies will help
people studying the Uzbek and Korean languages to better understand the grammatical,
semantic, and pragmatic aspects of the language.

In general, the linguistic analysis of the Uzbek and Korean languages is of great
importance not only in linguistics, but also in such fields as cultural studies and
sociolinguistics. These studies are necessary for a deeper study of the similarities and
differences in the two languages, to ensure more effective communication between the
two cultures.

Studies on the grammatical and linguistic aspects of the Uzbek and Korean
languages have opened up new opportunities for analyzing the similarities and
differences between the two languages. The similarities in the morphological structure,
syntax and semantics of the two languages, in fact, are due to the agglutinative nature
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of the language, which brings the affix systems of these languages closer to each
other. However, the differences in the structures of both languages, especially the
nuances in the sentence structure and semantic layer, distinguish their specific features.
Syntactic differences, such as the placement of the verb at the end of the sentence in
Korean and the fact that the verb often comes before the predicate in Uzbek, indicate
Interesting and important linguistic differences between the two languages.

Also, semantic differences in Uzbek and Korean are clearly reflected in their social
and cultural context. While Korean has a widespread style of speech based on respect
and social status, Uzbek also has traditional forms of showing respect to the elderly.
Such differences also reflect the pragmatic function of language, since in both
languages, meanings are formed according to social significance and change depending
on the context.

Conclusions

In the translation process, it is necessary to take into account grammatical and
semantic differences between the two languages to ensure the correct transmission of
meaning. Translators' deep understanding of the specific features of the Uzbek and
Korean languages is an important factor in strengthening the bridge between the two
cultures. Such an analysis will help not only to learn the language, but also to organize
dialogue between the two peoples more effectively and correctly.

In addition, these studies are of great scientific importance for those studying the
Uzbek and Korean languages, as they combine linguistic and cultural studies. By
identifying similarities and differences, communication between the two languages can
be more effective and correct. At the same time, linguistic analysis affects not only the
scientific, but also the practical aspects of studying the specific features of these
languages. As a result, the study of the specific grammatical and linguistic aspects of
the Uzbek and Korean languages will be of great importance not only in linguistics,
but also in the fields of cultural studies and social sciences. This will allow for the
further development of language and intercultural contacts, the conduct of new
research, and the deepening of mutual understanding between the two peoples.
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Annotatsiya. Bu ishda biz o‘zbek tili matnlarini tinish belgilarini tahlil gilishni
uchun algoritm ishlab chiqishni ko‘rib chiqgamiz. O‘zbek tili kam resursli til
hisoblangaligi sababali hozirgacha bunday algoritmlar ishlab chigilmagan. Uzbek
tili matnlarini tinish belgilarini tahlil gilish uchun n-gram modelidan foydalangan
holda algoritm ishlab chigilgan. N-gram modeli tabiiy tilni gayta
ishlash masalalrini yechishda keng qo‘llaniladi. Masalan, tilning statistic
modellashtirishlari so‘zlar berilgan ketma-ketlikda keyingi so‘zni bashorat
gilishga qodir. Mazkur ishda Uzbek tili korpusidan N-gram model yordamida
navbatdagi so‘zni bashorat qilish (next word prediction) algoritmi ishlatilgan
bo‘lib navbatdagi so‘z sifatida tinish belgilar garalgan.

Kalit so“zlar: O zbek tili, til modellashtirish, n-gram, tinish belgilari tahlili,
korpus, NLP, o ‘zbekcha NLP, keyingi so ‘zlarni bashorat qilish, stoxastik usullar.

AnHoTanusi. B panHoil paboTe MBI pacCMOTPUM METOJ IMYyHKTYallMOHHOTO
aHann3a y30€KCKMX TEKCTOB. B CBsi3u ¢ TeM, 4TO Y30€KCKHM S3BIK CUMTACTCS
MaJIOPECYPCHBIM SI3BIKOM, MOAOOHBIE AJITOPUTMEI JI0 CUX TOp HE pa3paboTaHBI.
Pa3paGotan anroputM ¢ UCHOJB30BAaHWEM H-TPAMMHOW MOJEIH IS
MyHKTYaIIMOHHOTO aHaju3a Y30€KCKUX TEKCTOB. Mojellb H-TpaMMbl IIUPOKO
HCTIONB3YETCS JIs PEIIeHUs 3a/1ad 00pabOTKU ACTECTBEHHOTO si3bika. Hampumep,
SI3bIK CTATUCTUYECKOTO MOJICTUPOBAHUS MOKET OBITh MpEJCKa3aH CIeAYIOINIIM
CJIOBOM B 3aJaHHOM TMOCIEI0BaTeIbHOCTU CJoB. B  nmanHOi pabote
WCTIONB30BAJICS  aJITOPUTM TMpEACKa3aHusl CIEAYIOIIEro cjioBa M3 KopIyca
y30€KCKOTO $3bIKa C MCIIOJIb30BAaHUEM H-TPAMMHOW MOJIEIH, U B KadyeCcTBE
CJIEAYIONIETO CJI0Ba PaCCMaTPUBAIMCH TPU3HAKHY MPETTUHAHUS.

Knrouesvie cnosa. Y3oexckuii s3bik, A361K080€ MOOEIUPOBAHUE, H-2PAMMA,
NYHKmMyayuounsiti ananus, kopnyc, HJIII, ys36exckuu HJIII, npeockazanue
CEOYIOWUX CTI08, CMOXACMUYeCKUe Memoobl.

Abstract. In this work, we consider the development of an algorithm for
punctuation analysis of Uzbek texts. Due to the fact that the Uzbek language
Is considered a low-resource language, such algorithms have not been
developed so far. An algorithm was developed using the N-gram model for
punctuation analysis of Uzbek texts. The n-gram model is widely used to solve
natural language processing problems. For example, statistical modeling of
language is able to predict the next word in a given sequence of words. In this
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work, the next word prediction algorithm was used from the corpus of the
Uzbek language using the n-gram model, and punctuation marks were
considered as the next word.

Keywords: Uzbek language, language modeling, N-gram, punctuation
analysis, corpus, NLP, Uzbek NLP, next word prediction, stochastic methods.

Introduction

Punctuation marks in texts are more important than the words used correctly or the
way sentences are constructed. The term “punctuation marks” refers to the system that
allows the writer to show the audience where sentences end, whether there is a short
pause or a long pause, and whether the writer is asking a question, explaining, or
providing additional information. Since the writer is not directly talking to the
audience, punctuation marks are the only way for the reader to see what the author is
saying.

Punctuation marks are important graphic tools that serve to correctly, expressively,
and logically present written speech in a particular language, to summarize it, and to
show the logical and grammatical relationships between parts of written speech
(sentences) [1]. The main function of punctuation marks is to indicate the semantic
division of speech, as well as to help determine its syntactic structure and intonation.

There are 10 punctuation marks in the current Uzbek script: period, question mark,
exclamation mark, comma, parentheses, dash, colon, semicolon, and quotation mark.
Most of them appeared in the second half of the 19" century with the publication of
some newspapers and lithographed books.

Currently, algorithms and methods for punctuation analysis have been created in
developed languages, and they are being used in text analysis. The issue of punctuation
analysis for the Uzbek language has not been resolved to this day. Therefore, in this
work, the n-gram model is used to develop models and algorithms for punctuation
analysis of Uzbek texts.

In natural language processing, n-grams are a connected sequence of n elements in
a given sample of text or speech. These elements can be characters, words, or other
units of text, and are used to analyze the frequency and presence of linguistic patterns
in a given sample. The following example shows the construction of n-grams:

| am going to school today.

Gram 1: (“I”, “today”, “to school”, “I am going”)

Gram 2: (“I am today”, “to school today”, “I am going to school”)

Gram 3: (“I am going to school today”, “I am going to school today”)...

A 2-gram, also known as a “bigram,” is a group of two words that are next to each
other in a sentence, such as “Natural Language” or “Language Processing.” A 3-gram
i1s a group of three words that are close together. For example, “natural language
processing” or “language processing models” are 3-grams. N-grams are useful for
many natural language processing tasks, such as language modeling, machine
translation, and sentiment analysis, because they show how words and phrases in text
fit into the local context. They are also used in information retrieval systems, where
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they can be used to match search queries with relevant documents based on the
common n-grams.

Literature Review

Punctuation prediction is an important task in spoken language translation. The
output of speech recognition systems usually does not include punctuation. This paper
analyzes different methods for predicting punctuation and shows that the quality of the
final translation is improved. Furthermore, this paper systematically combines the
hypotheses of all the different approaches and achieves an additional improvement of
0.4 points in BLEU [1]. Next-word prediction is an input technology that simplifies
the typing process by suggesting the next word for the user to choose, as typing in a
conversation takes time. Several previous studies have focused on the Kurdish
language, including the use of next-word prediction. However, the lack of a Kurdish
text corpus poses a challenge. In addition, the lack of a sufficient number of N-grams
for the Kurdish language, for example, five grams, is the reason why the next-word
prediction in Kurdish is rarely used. The N-gram model has been used to predict the
next words to reduce typing time in Kurdish. In addition, little work has been done on
predicting the next Kurdish words; therefore, an N-gram model is used to accurately
suggest text. R programming and RStudio are used to create the program for this. The
model achieved 96.3% accuracy [2]. This paper describes the contribution to the SEPP-
NLG general task of segmenting multilingual sentences and predicting punctuation
marks. The goal of this task is to train NLP models that can predict end-of-sentence
(EOS) and punctuation marks in automatically generated or transcribed texts. These
tasks demonstrate the benefits of cross-language transfer by successfully applying
multilingual deep language models. The multilingual models achieved an average F1
score of 0.94 for EOS prediction and an average F1 score of 0.78 for punctuation
prediction on English, German, French, and Italian texts [3]. Predicting the most likely
word to choose immediately is one of the most valuable ways to enhance the
communication experience. With the growth of mobile technology and the widespread
use of the Internet, communication has become much easier. People around the world
spend more time on their mobile devices for email, social networking, banking, and
various other activities. Since such conversations are fast-paced, it is necessary to save
as much time as possible while typing. Therefore, a predictive text application is
needed for this. Text prediction is one of the most common ways to increase the speed
of communication. However, in this case, the speed of text prediction is also very
important. The goal of this work is to develop and implement a new word prediction
algorithm that suggests words that are more grammatically correct, less burdensome
for the system, and significantly reduces the number of keystrokes required by users.
The predictor uses a probabilistic language model based on the N-gram methodology
to predict text [4]. The output from most automatic speech recognition systems is a
continuous sequence of words without proper punctuation. This reduces human
readability and the performance of natural language processing tasks on ASR text. The
task of predicting punctuation marks, as well as the task of determining the sequence,
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Is considered and an architecture using pre-trained BERT setups is proposed. This
model significantly improves the state of the art on the IWSLT dataset. An overall F1
of 81.4% was achieved for the combined prediction of full stops, commas, and question
marks [5]. Uzbek texts were analyzed for punctuation based on the rule [6].

Research Methodology

Language modeling is a method of determining the probability of any sequence of
words. Language modeling is used in various applications such as speech recognition,
spam filtering, etc. Language modeling is the main goal of implementing the most
modern models of natural language processing.

Language Modeling Methods

Two methods of language modeling:

Statistical Language Modeling: Statistical language modeling or language modeling
Is the development of probabilistic models that can predict the next word in a sequence
given previous words. Examples include N-gram language modeling.

Neural Language Modeling: Neural network methods are achieving better results
than classical methods, both on standalone language models and when the models are
incorporated into larger models for complex tasks such as speech recognition and
machine translation. The method of implementing a neural language model is word
embedding.

N-gram

An n-gram can be defined as a sequence of n elements in a given sample of text or
speech. The elements can be letters, words, or key pairs, depending on the application.
N-grams are typically collected from a text or speech corpus (a multi-text data set).

For example, N-grams can be unigrams (“This”, “article”, “is”, “on”, “NLP”’) or
bigrams (“This article”, “article is”, “is on”, “on NLP”).

N-gram language model

An N-gram language model predicts the probability of a given n-gram in any
sequence of words in a language. A well-designed n-gram model can effectively
predict the next word in a sentence, essentially determining the value of p(wlh), where
h is the history or context and w is the word to be predicted.

Let’s look at how to predict the next word in a sentence. We need to calculate p
(w|h), where w is a candidate for the next word. Consider the sentence “This article is
on...”. If we want to calculate the probability that the next word is “NLP”, the
probability can be expressed as:

p(“NLP”’|*“This”, “article”, “is”, “on”

To generalize, given the first four, the conditional probability of the fifth word can
be written as:p(w5|wl,w2,w3,w4) or p(W)=p(wn|wl,w2,...,wn—1)

This is calculated using the probability chain rule:

P(AIB)= % and P(ANB)=P(A|B) P(B)
Now generalize this for the probability of a sequence:

P(X1,X2,...,.Xn)=P(X1)P(X2IX1)P(X3[X1,X2)...P(XnIX1,X2,....Xn—1)
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This will give the result:

P(wl,w2,w3,...,.wn)=[]i P(wilwl,w2,...,wi—1)

We simplify the formula by using Markov assumptions, which imply that the future
state depends only on the current state, not on the sequence of events that preceded it:

P(wilwl,w2,...,wi—1)=P(wilwi—K,...,wi—1)

For the unigram model (k=0), this further simplifies:

P(wl,w2,...,.wn)=[]iP(wi)

And for the bigram model (k=1):

P(wilwl,w2,...,wi—1)=P(wilwi—1)

We will create a dataset by identifying all punctuation marks in the text provided
in the link below using a bigram model.

Analysis and Results
To test the accuracy of the developed algorithm, we used a developed corpus of
Uzbek texts in 30 categories, consisting of 137 848 sentences and 1 642 860 words.

The results for the corpus are presented in the tables below.

Table 1.
. Number of period not period
Ne periods period Not period period Not period F1 Score
1 125824 76623 12582 10265 26354 87%
Table 2
Number of comma not comma
Ne F1 Score
commas comma | notcomma | comma not comma
0
1 113910 68991 11391 9265 24263 87%
Table 3.
Number of guestion mark not question mark
Ne question question | not question | question | not question | F1 Score
marks mark mark mark mark
0
1 7480 4830 748 648 1254 87%
Table 4
e Number of colon not colon F1 Score
colons colon not colon colon not colon
0,
1 8937 4566 894 796 2681 84%
Table 5
ellipses points not ellipses points
Ne l\_lumber .Of ellipses | notellipses | ellipses not ellipses F1 Score
ellipses points . . . .
points points points points
1 5244 2721 524 425 1573 85%
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Table 6.
semi colons not semi colons
Ne Number of semi semi not semi F1 Score
B semi colons not semi colons
colons colons colons
1 8980 4590 898 798 2694 84%
Table 7.
Number of dash not dash
Ne dashes dash tire emas dash not dash F1 Score
1 9220 4687 922 845 2766 84%
Table 8.
exclamation mark not exclamation mark
F1
Number of not not Score
Ne | exclamation exclamation . exclamation .
exclamation exclamation
marks mark mark
mark mark
1 3493 1125 349 235 1784 79%
Table 9.
Number of guotation mark not quotation mark
. - - - - F1
Ne guotation guotation | not quotation | quotation not quotation S
core
marks mark mark mark mark
1 593 194 59 162 178 63%
Table 10.
Number of parentheses not parentheses F1
Ne not not
parentheses | parentheses parentheses Score
parentheses parentheses
1 15575 5781 1558 3564 4673 69%

Conclusions

Since algorithms and models for analyzing punctuation marks for Uzbek texts
have not yet been developed, the algorithm proposed in this work opens the way
to exploring more ways to approach the task. In this work, an algorithm and model
based on the n-gram model are proposed for analyzing punctuation marks.
Analyzing and generating the correct use of punctuation marks requires a high
level of knowledge of the syntactic and morphological properties of the language,
especially if the language is highly agglutinative, such as our Uzbek language. The
results of our experiments with the developed corpus of 1 642 860 words in 30
different fields show that the newly created punctuation mark analysis/correction
model yielded an accuracy rate of almost 81%.

1) Combining an n-gram model with a rule-based algorithm can yield even
better results.

2) Artificial intelligence algorithms should also be supported.

3) This algorithm can be applied to other languages as well.
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Annotatsiya. Ushbu magola oliy ta’lim muassa (OTM)lariga gabul jarayonida
yuzaga keladigan savollarga avtomatik javob berish magsadida o°zbek tilida
goidaga asoslangan savol-javob tizimini yaratish masalasi ko‘rib chigiladi. Tizim
foydalanuvchilarning savollarini  morfologik shakllarini  normallashtirish
(lemmatizatsiya) yordamida gayta ishlaydi va qoidalar asosida mos javoblarni
aniglaydi. OTMlardagi gabul jarayoniga oid savollar asosida tizim ariza
topshirish tartiblari, hujjat talabnomalari, imtihon shakllariga oid 400 dan ziyod
savollarni gamrab oladi. Python dasturlash tilida dasturiy ta’minoti ham ishlab
chiqildi. Mos keluvchi savolni topishda Jaccard o‘xshashligidan foydalanildi.
Ushbu maqolada tizim arxitekturasi, qoidalar bazasi va javob hosil qilish
mexanizmi batafsil yoritilib, uning samaradorligi hamda kelgusidagi gibrid
yondashuvlar imkoniyatlari muhokama gilinadi.
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Kalit so‘zlar: Qoidaga asoslangan savol-javob tizimi, Lemmatizatsiya, Oliy
ta’limga qabul, Tabiiy tilni gayta ishlash, Jaccard o xshashligi.

AHHOTAmMs. DTa CTaThsl PAacCMaTPUBAET BOIPOCHI CO3/IaHUA Ha Y30€KCKOM
A3bIKE€ CHCTEMbl BOIPOCOB M OTBETOB, OCHOBAaHHON Ha MpaBHIIaX, C IEJbIO
aBTOMATHUYECKOTO OTBETA HAa BOMPOCHI, BO3HUKAIOUIUE B MPOILECCE MOCTYIIICHUS
B Bbiciine yueOHble 3aBeaeHus (BY3wi). Cucrema o0pabaThiBacT BOMPOCHI
MoJIb30BaTeNIe, HOpMalu3ys Mopdosiornueckue (GopMbl (JieMMaTh3anus), |
OmpeJeNsieT COOTBETCTBYIOIIME OTBEThl Ha OCHOBe MpaBui. Ha ocHoBaHuu
BOIIPOCOB, CBS3aHHBIX C TpoueccoM mnoctymieHuss B BY3wl, cucrema
orpannuuBaeT 6onee 400 BOmpocoB, KacaromuXcsl MOpsIKa Mo1auu 3asiBICHHM,
TpeboBaHU K OKyMeHTaM u ¢dopme 3k3amMeHoB. [IporpammHoe obecrieueHue
CHCTEMBI Pa3pabdOTaHO Ha s3bIKE TporpamMmupoBanust Phyton. [[ns mowmcka
MOJXOSIIETO BOIMPOCa MCIOJIB30BajIoch cXoactBo Jaccard. B rocymapcrse
MOAPOOHO OCBEIIAKOTCS APXUTEKTYPHBIE CUCTEMBI, OCHOBBI ITPaBUJI U MEXaHU3MA
(opMHpOBaHHA OTBETOB, a Takxke o0cyxknaaercsi ee 3(P(PEeKTUBHOCTh U
BO3MO>KHOCTH MIPUMEHEHHS THOPUTHBIX TIOAXO0I0B B Oy IyIIeM.

Knrouesvie cnosa: Cucmema 60onpocos-omeemog HA OCHO8e NpAGUI,
Jlemmamuzayus, [Ipuem 6 ynusepcumem, Obpabomka ecmecmeeHH020 sA3bIKA,
coipwe Jaccard.

Abstract. This article examines the issue of creating a rule-based question-and-
answer system in the Uzbek language aimed at automatically responding to
guestions arising during the admission process to higher education institutions
(HEIs). The system processes users’ questions by normalizing their
morphological forms (lemmatization) and identifies appropriate answers based on
rules. Drawing on questions related to the admission process in HEIs, the system
covers more than 400 questions regarding application procedures, document
requirements, and examination formats. The system’s software was developed
using the Python programming language. The Jaccard similarity method was
employed to find matching questions. The article provides a detailed discussion
of the system’s architecture, rule base, and answer generation mechanism, while
also evaluating its effectiveness and exploring possibilities for hybrid approaches
in the future.

Keywords: Rule-Based Question Answering, Lemmatization, University
Admission, Natural Language Processing, Jaccard similarity.

Introduction

Today, the increasing abundance of information and the expansion of digital
information resources have led to a growing demand for question-answering (QA)
systems. Particularly in complex and information-intensive fields such as higher
education admissions processes, the ability to provide quick and accurate responses to
a wide range of inquiries-including application submission, document preparation,
exam procedures, payment contracts, scholarships, dormitories, and more is critically
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Important. In university admissions, the sheer volume, standardized nature, and
repetitive characteristics of applicant queries often make traditional manual response
methods time- and resource-intensive. Consequently, automated QA systems,
especially those based on rule-based approaches, have emerged as a timely solution to
streamline and enhance the efficiency of this process.

This article analyzes the experience of developing a rule-based QA system for the
Uzbek language, using its application in university admissions as a case study. The
system normalizes user questions through lemmatization, reducing words to their base
morphological forms. This process plays a vital role in identifying the semantic essence
of a question, enabling accurate processing of differently phrased queries (e.g., “How
do I submit documents?”’) through a unified rule base. The core modules of the system
include: a preprocessing module, a rule base, and response generation.

The advantages of a rule-based system—such as its understandable and easily
modifiable structure, low computational costs, and domain-specific adaptability—
make it an ideal solution for university admissions. However, it also faces limitations
in scalability and handling ambiguous or context-dependent queries. The primary goal
of this work is to demonstrate the efficacy of a rule-based QA system for the Uzbek
language in simplifying admissions processes and to outline future directions for its
development.

Literature Review

Natural Language Processing (NLP) enables computers to understand and respond
to questions posed in natural language [1]. This phenomenon is referred to as Question
Answering (QA). QA is one of the most challenging problems in NLP and Al, often
termed an “Al-complete” problem. In this field, researchers such as Riloff and Thelen
(2000) [2], Jain and Dodiya (2014) [3], Veisi and Shandi (2020) [4], and others have
attempted to develop robust QA systems using diverse techniques, including rule-based
and statistical approaches. However, all these methods have specific limitations. For
instance, most developed systems are not open-domain, meaning they perform well
only within their trained domains.

Rule-based QA systems, with decades of research behind them, offer key advantages
such as simplicity, transparent algorithms, and ease of modification. For the Uzbek
language, lemmatization plays a critical role in rule-based systems [5], as the
language’s morphological richness and the diverse inflectional forms of words pose
challenges in accurately understanding the semantic meaning of questions. However,
there remains insufficient research in this area for Uzbek. While Zhong et al. (2024)
[6] highlight the challenges of applying lemmatization in low-resource languages, this
method is still considered an effective solution for unifying question forms.

Turning to Turkic languages, Mohammed Akour’s work [7] presents a QA system
for Arabic, designed to answer reading comprehension test questions automatically.
This system accounts for Arabic’s complex morphological features and the lack of
diacritical marks, using rule-based methods to classify question types, including
“How” and “Why” questions. The system achieved an overall accuracy of 84%,
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outperforming existing Arabic QA systems. For Turkish, Kerem Celik proposes a
rule-based approach focused on identifying the “focus” of questions. Given Turkish’s
free word order and intricate morphology, the study demonstrates how dependency
parsers and rules can extract core question elements [8, 9].

Research Methodology

The system has been integrated with over 400 questions related to the university
admissions process. These questions cover topics such as application submission,
document submission, exam procedures, payment contracts, scholarships, dormitories,
and other relevant themes.

Experimental Settings

The evaluation of our system was conducted using a corpus of 400+
questions extracted from the “Qabul savollari.xlsx” file. The following steps were
executed:

« Questions were read from the Excel file and lemmatized.

« Questions were compared using the Jaccard similarity metric.

o The lemmatized form of a user’s input question was matched against the corpus,
and the answer linked to the question with the highest similarity score was returned.

Analysis and Results
Preprocessing and Lemmatization

The first stage of our system involves reading, cleaning, and lemmatizing questions
from the existing corpus. This process reduces words’ diverse morphological forms to
their unified root, enabling a precise understanding of the semantic essence of a
question. For example, variations like “hujjat topshirmogq ™ (submitting documents)
and “hujjat topshirish” (document submission) are normalized to the root “hujjat
topshir” (submit documents), ensuring consistent semantic interpretation.

Rule-Based Approach and Answer Selection

When a user inputs a question, it undergoes lemmatization. The lemmatized version
is then compared to questions in the preprocessed corpus using Jaccard similarity,
which measures overlap between token sets. The system selects the answer linked to
the question with the highest similarity score. For instance:

o User Input: “Abituriyentlar hujjat topshirishda nima qilishlari kerak?” (What
should applicants do when submitting documents?)

« Matched Question: “Abituriyentlar hujjat topshirish jarayonida nima qilishlari
kerak?”” (What should applicants do during the document submission process?)

« Similarity Score: 85.71% — Correct answer retrieved.

Core Modules of the System

The system consists of the following modules:

. Preprocessing: Reads, cleans, tokenizes, and lemmatizes question texts.

« Rule-Based Matching Calculation: Normalizes and compares questions
using Jaccard similarity.
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. Answer Selection: Identifies the best-matching question and delivers the
corresponding answer to the user.

Table 1. System Architecture and Core Modules.

Module Name Task Main Methods & Techniques
Data Acquisition | Loading and preparing the admissions- | Reading data from Excel files
related Q&A corpus (pandas)

Preprocessing Tokenizing questions and normalizing | UzbekLemma library,
morphological forms via lemmatization | tokenization, lemmatization

Rule Matching | Applying rules and determining Jaccard similarity, rule-based
matches based on Jaccard comparison

Response Selecting the best-matching question Choosing the question with the

Generation and delivering the answer to the user highest similarity score

.2 Ma'lumotlar Bazasi
(Qabul_savollari.xlsx)

£} Preprocessing
(Lemmatizatsiya)

= Saglangan Lemma Korpus
(Qabul_savallari_lemmatized.xlsx)

Vv Javobni gaytarish
4 Baholash
(Aniglik, F1)

Figure 1. Rule-Based QA System Architecture for University Admissions

Experimental Results

1. Jaccard Similarity:

This method calculates similarity based on the ratio of intersection to union between
token sets. For example, a high similarity index between a user’s question and a
corpus question flags the latter as the best match.

http://khorezmscience.uz 114
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2. Interactive Testing:

The system accepted user questions interactively and generated responses in low

latency, demonstrating its real-time processing capability.

3. User Satisfaction:

Users highly rated the system’s simple rule-based logic, low computational

overhead, and clear module interfaces.

Analysis Findings

« The rule-based approach effectively normalized questions and identified
relevant answers.

. Jaccard similarity enabled precise textual comparisons, enhancing match
accuracy.

. Efficient code and module integration ensured rapid system performance.

« Future plans include upgrading modules via hybrid approaches (combining rule-
based and statistical methods) for improved scalability.

Conclusions

In this study, we presented the development of a rule-based question-answering
(QA) system for automatically responding to university admissions-related queries in
the Uzbek language. The system normalizes questions through lemmatization [10],
identifies the most relevant question in the corpus using the Jaccard similarity method,
and selects the corresponding answer. Experimental results demonstrated the system’s
ability to deliver fast, efficient, and user-responsive performance [11].

Compared to other systems, the advantages of the rule-based approach low
computational costs, simple and transparent algorithms, and ease of domain-specific
customization were evident [12, 13]. However, the system also revealed limitations in
handling ambiguous or deeply contextual queries. Future work plans to enhance its
efficacy by integrating hybrid approaches that combine semantic analysis with
statistical methods [14].

Overall, this system serves as an effective tool for simplifying and automating QA
challenges in university admissions. Its ability to deliver high performance in low-
resource language environments like Uzbek creates broad opportunities for deploying
similar QA systems in other linguistically constrained contexts.
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Annotatsiya. Ushbu tadqiqot tengdosh repetitorlikning talabalar va o‘qituvchilar
o‘rtasidagi vositachi sifatidagi rolini o‘rganib, ularning ishtiroki o‘quv yutugqlari,
sinf dinamikasi va ta’lim natijalariga qanday ta’sir qilishini tahlil qiladi. O‘zaro
repetitorlik ta’lim sohasida katta ilmiy e’tiborni jalb qildi. Bu inklyuziv ta’lim
uchun muhim o‘qitish usuli hisoblanadi, chunki u jamoaviy o‘qitishning asosiy
elementi hisoblanadi.

Kalit sozlar: tengdosh repetitorlik, hamkorlikda o ‘qitish, o ‘quvchilarni jalb
qilish, o ‘quvchilarni rag ‘batlantirish, repetitorlik dasturlari, ta’lim psixologiyasi.

AHHoOTauus. B manHOoM Merone oOyuyeHHUsI pOJb PENETUTOPOB B KAYECTBE
MOCPEIHUKOB MEXKAY CTYJECHTAMHU U MPENOAABATEIIMU aHAJIU3ZHPYETCs, KaK UX
y4acTHE BIIMSET Ha aKaJIEMUYECKYIO COCTOSTENbHOCTh, IMHAMUKY B KJlacce U
pe3yibTaThl 00ydeHus. PerneTuTopcTBO cpeiu KOJUIEeT MPUBJICKACT 3HAUUTEIIHLHOE
akaJieMUYecKkoe BHUMaHue B chepe oOpazoBanus. OHa CUMTAETCS HEOOXOIUMBIM
HEOOXOIUMBIM TIOJIXOJIOM K MPENOAaBaHUIO JUIsI MHKJIFO3UBHOTO 00pa3oBaHMs,
MTOCKOJIKY MPEACTABISIET COOO0M KIFOYEBOM 2JIEMEHT COBMECTHOTO O0YyUYECHHUSI.

Knrouesvie cnosa: Bzaumnoe penemumopcmeo, coemecmuoe o0yyeHue,
NOHAMHOCMb  YUAWUXCS, MOMUBAYUS  YUAWUXCS,  83AUMHOE  00yueHue,
npoSpamMMbl penemumopcmed, NCUXo102usl.

Abstract. This study examines the role of peer tutors as intermediaries between
students and educators, analyzing how their involvement influences academic
achievement, classroom dynamics, and learning outcomes. Peer tutoring has
attracted significant academic attention within the education sector. It is a vital
teaching approach for inclusive education, as it represents a key element of
collaborative learning.

Keywords: Peer tutoring, collaborative learning, student engagement, student
motivation, peer-assisted learning, tutoring programs, educational psychology.

Introduction

Peer tutoring occurs when individuals from the same social group or academic level
assist one another in learning, typically with one peer possessing more knowledge or
experience. These tutoring interactions can vary from structured teaching environments
within classrooms to informal exchanges of information in social settings. Generally,
peer tutors support their fellow students either individually or in small groups by
extending classroom discussions, fostering effective study habits, assessing academic
work, addressing specific challenges, and promoting self-directed learning [1]. This
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approach enhances student motivation and facilitates learning for both the student’s
receiving assistance and the tutors themselves, who gain both knowledge and a sense
of empowerment [2]. Furthermore, research suggests that peers play a crucial role in
undergraduate education, often exerting a greater influence than academic advisors and
instructors [3]. Another key benefit of integrating peer tutoring into academic settings
IS its cost-effectiveness [4]. As universities and departments face increasing student
enrollments without corresponding budget increases for additional faculty, peer tutors
offer valuable academic support in overcrowded courses, alleviating some of the
instructional burden on faculty members. It is considered one of the most effective
teaching approaches for all students [5].

Numerous universities have incorporated peer tutoring into their programs as an
integral part of nationally recognized learning communities designed to support first-
year students. These initiatives foster engagement between peer tutors, faculty
members, and students in both academic and social settings. The primary goal of such
programs is to establish a supportive environment where new students can receive
guidance and assistance from their more experienced peers within a structured learning
community. Peer tutoring offers various advantages, from academic support to
personal mentorship, where tutors leverage their experiences to assist others. Beyond
defining the function of peer tutors, it is vital to explore their impact on students, faculty
members, and the tutors themselves. By encouraging learners to take responsibility for
both their own and their peers' education, peer tutoring increases social engagement
and shifts learning from an individual endeavor to a collective experience. Although
each tutoring group has its distinct characteristics, certain consistent effects on
classroom interactions are observed. Students working together develop a sense of
community, learn to appreciate diverse perspectives, and build strong interpersonal
relationships. To respond to these challenges, colleges and universities are focusing
more deliberately and systematically on undergraduate education, emphasizing student
retention and academic performance [6-7]. Several factors contribute to these
difficulties, including (a) the prevalence of large lecture-style classrooms, which limit
student engagement; (b) the lack of mandatory class attendance, allowing students to
take exams without consistent participation; and (c) the tendency for faculty office
hours to be dedicated primarily to grade discussions after exams [8]. This collaborative
approach to learning enhances problem-solving skills and prepares students for future
challenges.

Research Methodology

The peer tutoring strategy is a teaching method that focuses on students, allowing
them to learn in pairs under the guidance of a teacher. To examine the impact of peer
tutoring on collaborative learning, a mixed-method approach was used, incorporating
both qualitative and quantitative research methods. The study involved two groups of
university students: one participating in a structured peer tutoring program and the
other following a traditional lecture-based approach [9].

Data Collection
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The study was conducted among 520 students using online questionnaire and 56
% of respondents were males while 44 % of them female. The quantitative was
collected online using Google Forms and the instrument was measured and tested for
validity and reliability using SPSS version 26.

These items were measured based on the theories of previous studies of other
researchers and tested with this current sample of data, that there was no physical harm,
harms to participants’ development or self-esteem, stress, harm to career, prospect or
future employment, and inducing subject to perform acts [10-11].

These variables with 7 items were tested on their degree of relationship between the
items being measured.

Sample procedure

In view of the restrictions on the use and availability of official students’ personal
data from the various institutes of higher learning in Uzbekistan, a non-probability
sampling was adopted using the convenience sampling method to collect the data for
this study and students who were available to participate in this study at any point in
time.

In considering generalization, diversity in the data collected through many different
institutions of higher learning was appropriate and useful, thus considered this method
for accepting the participants [12-13].

According to [14], the researchers cannot assume the respondents were
representatives of the population, thus indicating a limitation of convenience sampling.

Students in the peer tutoring group met twice a week for collaborative learning
sessions. Each session focused on reviewing course material, discussing concepts, and
solving problems in a cooperative setting.

Informed consent was obtained from all survey participants to ensure that their
participation is voluntary and not forced. There was no deception or misrepresentation
of the study to the participants.

Analysis and Results

The experiment was conducted over a semester, during which the experimental
group engaged in structured peer tutoring sessions alongside their regular coursework.
Peer tutors were selected based on their academic performance and underwent a short
training program to develop their mentoring skills. Both groups took periodic tests to
measure knowledge retention and comprehension. Online surveys and interviews were
conducted to assess students’ perceptions of peer tutoring and its effectiveness (see in
Table 1). The findings revealed that students in the peer tutoring group demonstrated
significant improvements in academic performance compared to those in the traditional
learning environment.

Key observations included: (a) Increased confidence and motivation among students
who participated in peer tutoring sessions, (b) stronger interpersonal skills and
collaboration among students, leading to a more engaging learning experience, (c)
qualitative feedback indicated that students found peer tutoring beneficial in clarifying
difficult concepts and reinforcing their understanding.
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Table 1. Percentage of responses per question.
(SD — Strongly Disagree; D — Disagree; N — Neutral; A — Agree; SA — Strongly Agree

Item Peer Tutoring — Independent Variable 2 SD D N A SA

1 Peer tutormg_of oth_er students can increase one’s 9% | 2206 | 18% | 37% | 14%
advancement in learning

5 It increases the motivation and learning of both the 8% | 12% | 16% | 29% | 35%
peer tutor and the student

3 zﬁgiﬁemﬂ;eaﬁ?ﬁg'se and knowledge benefit one 11% | 10% | 17% | 35% | 279%

4 E;egow;?rgggt, fcgistlaltt;rsm motivation, learning, and 120 | 15% | 13% | 37% | 23%

5 :De(?:ilrjsr grive a greater influence on undergraduates than 4% | 14% | 259% | 2206 | 3506

5 Eglr[r)]?ngnggmmgnsi:;dents with advice from the peer 6% | 9% | 25% | 29% | 319%

7 rnecec:mtil#\tgrsltz%eﬁ{gwcjes support as counsellors for 11% | 19% | 16% | 24% | 30%

Conclusions

In conclusion, peer tutoring plays a crucial role in enhancing collaborative learning
by promoting engagement, improving academic outcomes, and fostering a sense of
community among students. As higher education institutions continue to adapt to
diverse learning needs, implementing well-structured peer tutoring programs can be a
valuable strategy for improving student success and creating a supportive educational
environment. Future research should explore the long-term impact of peer tutoring
across different disciplines and examine how technology can further enhance peer-led
learning initiatives.
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Annotatsiya. Ushbu magola talabalarning jamoaviy ta’lim yo‘nalishlarida
gamrab olinishi hamda ular ishtirokining ahamiyatiga qaratilgan. Tadgigot
tengdoshlarning  o‘zaro  munosabatlarini rivojlantirishda  jamoaviy
topshiriglarning muhimligini ta’kidlaydi va o‘quvchilarni ta'lim yutuglarida
asosiy ahamiyat kasb etadi, shuningdek, fanni chuqurroq tushunish, tanqidiy
fikrlash va ilmiy yutuglarni rivojlantirishda asos bo‘lib xizmat giladi. Bundan
tashqgari, ushbu maqolada talabalarning jamoa ma’suliyatini idrok etish va ushbu
muhitda birdamlikni kuchaytirish bo‘yicha muammolar va yondashuvlar ko‘rib
chigiladi. Talabalar ishtirokini ta’minlash ularning motivatsiyasi, mahoratini
oshirish va umumiy o‘rganish tajribasiga ganday ijobiy ta’sir ko‘rsatishini
yorituvchi keng gamrovli tahlil tagdim etiladi.

Kalit so‘zlar: Talabalarning faolligi, faol ta’lim strategiyalari, ta’limdagi
motivatsiya, ta lim yutuglari, aralash metodik tadgiqotlar.

AHHOTanMsA. B 3TOM COCTOSHMM OCHOBHOE BHHMAaHUE YAEISETCS 3HAYEHUIO
BOBJICUEHHOCTH CTYJIEHTOB B KOHTEKCT COBMECTHOro oOyueHus. B Heil
paccMmaTtpuBaeTcsi, Kak aKTHBHOE yuacTue, OOIIeHHe M KOMaHAHas padota
KU3HEHHO BaXHBI JUIS  COACHCTBUS Oosnee TMIyOOKOMY TMOHUMAaHHUIO,
KPUTUYECKOMY MBIIUICHUIO M aKaJAEeMUYECKMM IOCTHXKEeHUAM. MccimenoBanue
MIOATBEPKIAAET  3HAYMMOCTb  COBMECTHBIX  33aJaHMM B COACUCTBUHU
B3aUMOJECHCTBUIO CBEPCTHUKOB U ITIOMOTAET CTYAEHTAaM UI'PaTh aKTUBHYO POJIb B
uxX oOpa3oBaTelbHbIX JOCTHKeHHsX. Kpome TOro, B  rocyaapcrse
paccMaTpUBalOTCsl MPOOJIEMbl U MOAXOAbl K MOBBILIEHUIO BOBJICYEHHOCTH B
YCJIOBUSA COBMECTHOM Cpefbl, MOAYEPKUBAIOLIAs BAXKHOCTh KaK JUYHOM, TaK U
IPYIIIOBOM  OTBETCTBEHHOCTU. lIpemocraBisercs BCECTOPOHHMN — aHAIINS,
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JEMOHCTPHUPYIOIIHI, KaK BOBJICUCHHOCTH IMOJI0KUTEIBLHO BIIMSIECT HA MOTHBALIHIO
CTYJICHTOB, TIOBBIIIICHNE HABBIKOB U OOIINI OTBIT O0YYCHHUSI.

Knioueevie cnosa: Ilpusneuenue cmyoenmos, cmpamecuu aKmMueHO20
0Oyuenus, momugeayusi 6 00pa3z0eaHul, 006pazoeamenbHble O0CMUNCCHUS,
CMEUAHHbLEe MeMOObl UCCIeO08AHUA.

Abstract. This article focuses on the significance of student engagement in
collaborative learning contexts. It observes how active involvement,
communication, and teamwork are vital to fostering deeper understanding, critical
thinking, and academic achievement. The research highlights the importance of
collaborative assignments in promoting peer interaction and encourages students
to take an active role in their educational achievement. Additionally, the article
addresses the challenges and approaches to enhancing engagement within
collaborative environments, stressing the importance of both personal and group
responsibility. A comprehensive analysis is provided, demonstrating how
engagement positively influences on student motivation, skill enhancement, and
the overall learning experience.

Keywords: Student engagement, active learning strategies, motivation in
education, educational achievement, mixed-methods research.

Introduction

Student involvement plays a crucial role in academic success. When students are
actively engaged, they pay close attention, contribute to classroom discussions, put
effort into assignments, and demonstrate enthusiasm for learning [1]. Conversely, a
lack of engagement can lead to disruptive behavior, reduced academic aspirations,
lower grades, and an increased likelihood of dropping out [2]. Students who are
disengaged tend to adopt a passive approach to learn and often experience boredom,
anxiety, or frustration in the classroom [3]. Consequently, the effectiveness of learning
largely depends on the degree of student engagement in academic activities [4].
Research has shown that middle school students who exhibit higher engagement levels
are 75% more likely to maintain good grades and attend school consistently compared
to those with lower engagement [5].

How can educators foster greater student engagement and enhance their academic
competence? Traditionally, student engagement and academic success have been
perceived as inherent qualities of individual learners rather than as results influenced
by teaching methods [6]. Instead of relying solely on teacher qualifications and
demographics as indicators of student engagement and performance, factors that have
shown only a weak correlation with academic success [7]. Researchers are shifting
their focus toward exploring teacher-student interactions and the social dynamics
within the classroom that contribute to positive student outcomes [8].

Extensive research has been conducted on the instructional and structural elements
of the classroom environment, highlighting the significance of a teacher’s capacity to
foster critical thinking skills [9], incorporate students’ prior knowledge into lessons


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. FEBRUARY, 2025-2. ISSN 2181-9750

[10], and establish clear expectations for the classroom [11]. Another crucial
component of teacher-student interactions is the teacher’s role in creating a classroom
atmosphere that is emotionally supportive and nurturing [12].

Research Methodology

This study employs a mixed-methods approach, incorporating both qualitative and
quantitative data collection techniques to examine the role of student engagement in
collaborative learning. A combination of surveys, classroom observations, and
academic performance data provides a comprehensive understanding of how
engagement levels impact learning outcomes.

The study involves students from diverse academic backgrounds enrolled in
undergraduate courses at a university. A total of 210 students from different disciplines
were randomly selected to participate, ensuring a balanced representation of various
learning styles and academic performance levels.

Data Collection

Survey Instrument: A structured questionnaire was distributed to assess students'
perceptions of engagement in collaborative learning. The survey included Likert-scale
questions measuring motivation, participation, and perceived effectiveness of group
activities.

Classroom Observations: Trained observers documented student interactions during
group activities, focusing on verbal contributions, collaboration frequency, and
engagement intensity.

Academic Performance Analysis: Students' grades and assignment scores were
collected to measure the correlation between engagement levels and learning
outcomes.

Ethical Considerations

All participants provided informed consent, and their responses remained
confidential. The study adhered to ethical guidelines to ensure that student participation
was voluntary and free from coercion.

Analysis and Results

To analyze the collected data, several statistical techniques were applied:

Descriptive Statistics: Engagement Level: Mean = 3.00, Standard Deviation = 1.41,
Range = 1 to 5. Academic Performance: Mean = 74.37, Standard Deviation = 14.72,
Range = 38.48 to 100

Correlation Analysis: Pearson’s Correlation Coefficient (r) = 0.784. p-value =
4.83e-45 (Highly significant). Interpretation: There is a strong positive correlation
between engagement level and academic performance, meaning higher engagement
tends to be associated with better academic results.

Regression Analysis: Academic Performance = 49.82 + (8.18 x Engagement Level)

R-squared = 0.615, indicating that 61.5 % of the variation in academic performance
can be explained by engagement levels. Significance: The p-value for the engagement
level coefficient is <0.0001, confirming a statistically significant relationship.
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ANOVA (Analysis of Variance): F-statistic = 82.47, p-value = 1.30e-41 (Highly
significant). Interpretation: There are significant differences in academic performance
among different engagement levels.

These results confirm that student engagement has a statistically significant impact
on academic performance, supporting the importance of fostering engagement in
collaborative learning environments.

Conclusions

The research highlights the necessity of designing classroom environments that
encourage both individual and group responsibility, ensuring that students remain
motivated and actively involved in the learning process. Students who engage more in
collaborative activities tend to perform better academically, as confirmed by statistical
analyses indicating a strong positive correlation between engagement levels and
academic outcomes. Moreover, it reinforces the importance of effective teacher-
student interactions and structured instructional strategies in sustaining student
engagement.

Despite the evident benefits, challenges remain in maintaining consistent
engagement across diverse student groups. Therefore, educators must adopt innovative
pedagogical approaches that cater to different learning styles, fostering a supportive
and dynamic learning atmosphere. By prioritizing engagement in collaborative
settings, institutions can enhance students’ academic performance, skill development,
and overall educational experience, preparing them for future professional and
intellectual endeavors.

These insights call for continued research on effective strategies for maximizing
engagement in collaborative learning environments, ensuring long-term academic and
personal growth for students.
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